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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen
v Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler i¢in online (video
konferans sistemi lizerinden) sunum imkani saglanmistir.
Online sunum yapabilmek i¢in https://zoom.us/join sitesi lizerinden giris yaparak “Meeting ID or
Personal Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde ¢alisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk 6ncesinde oturuma baglanmis olmalar1 gerekmektedir.
Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator - oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
kat Edilmesi Gerekenler- TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.
Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID
numarasi gonderilecektir.
Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir
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IMPORTANT, PLEASE READ CAREFULLY
v" To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal
Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

A SENENENE NN

Points to Take into Consideration - TECHNICAL INFORMATION
v' Make sure your computer has a microphone and is working.
v You should be able to use screen sharing feature in Zoom.
v’ Attendance certificates will be sent to you as pdf at the end of the congress.

v' Requests such as change of place and time will not be taken into consideration in the congress program.
L]

Before you login to Zoom please indicate your name_surname and HALL
number,

exp. Hall-1, Awais Khan

Meeting ID: 881 8208 9729
Passcode: 010101

Join Zoom Meeting
https://us02web.zoom.us/j/88182089729?pwd=aDBMaGdtdmduMzVLRDhhc0s4QXA2UT09
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POLLUTION OF THE SOILS OF THE . . Baku State University, Baku,
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MAXIMIZING RESOURCE UTILIZATION:
AN INTEGRATED FRAMEWORK FOR Khazar NAJIMBAYLI Baku State University, Baku,
IMPROVING MATERIAL USAGE llgar KHURSHUDOV Azerbaijan
EFFICIENCY IN INDUSTRIAL g )
PROCESSES
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LITERATURE REVIEW ON THE EFFECTS
OF HYDROTHERMAL CONDITIONS ON
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Mammad HUSEYNOV
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Baku State University, Baku,
Azerbaijan
Institute of Soil Science and
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LITERATURE REVIEW OF RSTUDIO
PACKAGES FOR STUDYING SOIL

ORGANIC CARBON AND FERTILITY Mammad HUSEYNOV Baku State University, Baku,
FACILITIES ACROSS SOIL TYPES UNDER Amin ISMAYILOV Azerbaijan
DIFFERENT HYDROTHERMAL
CONDITIONS
THEORIES AND PRINCIPLES IN Baku Engineering University,
ARCHITECTURE AND INTERIOR DESIGN Arzu MAMMADOVA Baku, Azerbaijan
ASSESSMENT AND ANALYSIS OF NOISE
llgar KHURSHUDOV Baku State University, Baku,
POLLUTION IN THE MANUFACTURING Khazar NAJIMBAYLI Azerbaijan

INDUSTRY
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Ankara Local Time: 11:00 - 13:30
TITLE AUTHOR(S) AFFILIATION
Khan Wajahat Ahmed
CARBON STRUCTURED NANOFLUID Prof. Dr. Kazi Md Salim
FOR ENHANCING PERFORMANCE OF Newaz

FLAT PLATE SOLAR THERMAL
COLLECTOR

Dr. Zaira Zaman Chowdhury
Dr. Mohd Nashrul Bin Mohd
Zubir

Universiti Malaya, Malaysia

RECENT REVIEWS IN FOOD WASTE
MANGEMENT: A CHANCE TO REDUCE
MALNUTRITION

Ali IKRAM

University Institute of Food
Science and Technology, The
University of Lahore, Pakistan

LENGTH-WEIGHT RELATIONSHIPS OF
THE MUSSEL MYTILUS
GALLOPROVINCIALIS POPULATIONIN
ANNABA BAY, EAST ALGERIA

LADOUALI Zeyneb,
ABDENNOUR Cherif

University Badji Mokhtar-
Annaba, Algeria

EFFECTS OF ENVIRONMENT ON REAL
ESTATE VALUATION AND
VALORIZATION

Prof. Slimani Chahid
Farhaoui Mohamed

Sidi Mohamed Ben Abdellah
University, Fez, Morocco

GLINUS LOTOIDES LEAF EXTRACT
PHYTOCHEMICAL CHARACTERIZATION
AND ANTIDIABETIC SCREENING IN
DIABETIC RATS

Muhammad Arif, Dr. Wafa
Majeed, Muhammad Naeem
Faisal, Bilal Aslam, Humaira
Muzaffar, Muhammad Saad

Tariq, Usman Haider

University of Agriculture,
Faisalabad

2D-QSAR, MOLECULAR DOCKING, DFT
AND ADMET STUDIES ON COUMARIN
DERIVATIVES TO EXPLORE NOVEL CK2
INHIBITORS

Prof.Dr. Salah BELAIDI
Dr.Yassmine CHENNAI

Mohamed Khaidhar University,
Biskra

CARBON SEQUESTRATION AND
CARBON FOOTPRINT ASSESSMENT IN
OLIVE GROVES IN MOROCCO

EL KHATRI Nabil
OULBI Sara
HADRIA Rachid
KASSOUT Jalal

Mohammed VI Polytechnic
University, Benguerir, Morocco
National Institute of Agronomic

Research, CRRA-Marrakech,

Morocco

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Hall-2
01.05.2023
Moderator: Asst. Prof. Dr. Gizem KOLBASI-MUYAN
Meeting ID: 881 8208 9729 / Passcode: 010101
Baku Local Time: 12:00 - 14:30
Ankara Local Time: 11:00 - 13:30
TITLE AUTHOR(S) AFFILIATION
LIFE CYCLE ASSESSMENT FOR REUSE Prof. Dr. Tayfun Afvon Kocatene Universit
OF CONCRETE WASTES AS AGGREGATE UYGUNOGLU yon OCTa eﬁ.e MIVersty,
IN PAVEMENT BLOCKS Pelin SERTYESILISIK urkiye
USE OF FLY ASH AS MINERAL ADDITIVE Pf;&?&g%{fﬁn Afyon Kocatepe University,
IN 3D PRINTING MORTAR Feyza CETINGOL Turkiye

AN INVESTIGATION OF THE WASTE
MANAGEMENT STRATEGIES BASED ON
GLASS-BASED BUILDING MATERIALS

Asst. Prof. Dr. Emine Merve
MUDERRISOGLU

Fatih Sultan Mehmet Vakif
University, Faculty of
Architecture and Design,
Department of Architecture,
Istanbul-Tiirkiye

ECO-FUTURISTIC ARCHITECTURE:
INPIRATIONS AND IMAGINATIONS

Assist. Prof. Dr. Uriin BICER
Assist. Prof. Dr. Serkan

Istanbul Beykent University,
Faculty of Engineering-
Architecture, Department of

THROUGH PATHBREAKING DESIGNS Yasar ERDINC Architecture, istanbul -Tiirkiye
NITROGEN, CARBON AND PROTEIN Recep Tayyip Erdogan
CONTENTS OF MEDLAR (Mespilus Sule GUZEL iZMiRL University, Faculty of Arts and

germanica L.) COLLECTED FROM

Sciences, Department of Biology,

DIFFERENT LOCALITIES Rize-Tirkiye
Izmir Katip Celebi University,
AGENCY ROLE OF THE Faculty of Economics and

ENVIRONMENTAL MIGRANTS IN
ADAPTATION TO CLIMATE CHANGE

Asst. Prof. Dr. Gizem
KOLBASI-MUYAN

Administrative Sciences,
Department of International
Relations, [zmir-Tiirkiye

FLOOD ANALYSIS OF CONVENTIONAL
STORMWATER DRAINAGE SYSTEMS
AND EXAMPLES OF URBAN
SUSTAINABLE DRAINAGE SYSTEMS

Burak CIRAG
Prof. Dr. Mahmut FIRAT

Atatiirk University, Tirkiye.
inénii University, Tiirkiye

INVESTIGATION OF FAILURES
OCCURRING IN STORMWATER
DRAINAGE SYSTEMS ACCORDING TO
SYSTEM CHARACTERISTICS AND

Burak CIRAG
Prof. Dr. Mahmut FIRAT
Assoc. Prof. Dr. Ozgiir

Atatiirk University, Tirkiye.
Inénii University, Tiirkiye.
Kayseri Su ve Kanalizasyon

SPATIAL VARIATION OZDEMIR Idaresi, Kayseri, Tiirkiye.
GREEN PRODUCTION ACTIVITIES IN Assist. P ézggglfrtugml
MANUFACTURING COMPANIES: A Assoc. Prof. Dr. Biilent Kastamonu University, Tirkiye
QUALITATIVE RESEARCH YILDIZ
THE EFFECT OF SODIUM BICARBONATE
ABRASION ON MECHANICAL PR
Kast U ty, Tiirk
PROPERTIES IN THE ECOLOGICAL Dr. D':I(eimal ﬁ?(YRf?{KTAR astamonu TRIvVerstty, tarklye
RESTORATION OF WOODEN -ismattiest Gazi University, Turkiye

STRUCTURES

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Hall-3
04.04.2023
Moderator: Dr. Anila L.
Meeting ID: 881 8208 9729 / Passcode: 010101
Baku Local Time: 12:00 - 14:30
Ankara Local Time: 11:00 - 13:30
TITLE AUTHOR(S) AFFILIATION
gx\(/ﬁ%a%{/}g/l\iﬁgﬁ (];: [\;&(?};I‘}?E):([i(sz Kashan University of Medical

EXPOSED TO MIXTURE OF BENZENE,
TOLUENE, ETHYLBENZENE, AND
XYLENE (BTEX) IN A FACTORY OF
AUTOMOBILE MANUFACTURING

Amir Hossein
Khoshakhlagh, Saeid
Yazdanirad

Sciences, Kashan, Iran
Shahrekord University of
Medical Sciences, Shahrekord,
Iran

DROUGHT FORECASTING USING
ARTIFICIAL NEURAL NETWORKS AND
TIME SERIES OF DROUGHT INDEX FOR

THE STATION OF ELKANTARA

Ladouali Sabrina
SAKAA Bachir
CHAFFAI Hicham

Badji Mokhtar Annaba
University, Algeria

ANALYSIS OF BUSINESS FEASIBILITY
STUDIES AT STUDENT BOARDING
HOUSES AROUND THE STATE ISLAMIC
UNIVERSITY K.H. ABDURRAHMAN
WAHID PEKALONGAN

Sekar Ayu Sugiarti
MUHAMMAD TAUFIQ
ABADI
MUHAMMAD SULTAN
MUBAROK
WILDA YULIA RUSYIDA

State Islamic University K.H.
Abdurrahman Wahid
Pekalongan, Indonesia

THE HISTORY OF THE GROWTH OF
HADITH IN THE SECOND CENTURY
HIJRI

Ananda Aprilia Aulia
Syahna

State Islamic University K.H.
Abdurrahman Wahid
Pekalongan, Indonesia

A STUDY OF THE EFFECTS OF NOISE
POLLUTION ON ENVIRONMENTAL
SYSTEMS AND HUMAN HEALTH
CONCERNS IN MODERN SOCIETY

Fr. Baiju Thomas

Ramakrishna Mission
Vivekananda Educational and
Research Institute

SYNTHESIS, CHARACTERIZATION AND
EVALUATION OF SOME BIOLOGICAL
ACTIVITY OF NEW [1,2,3]-TRIAZOLE-
CHALCONE DERIVATIVES

Dr. Nehakumari Gohil

The M. S. University of Baroda,
India

PREFERENCE FACTORS REGARDING
CBDC ANONYMITY

Viktor Koziuk
Yuriy Ivashuk
Yuriy Hayda
Oleksandr Dluhopolskyi

West Ukrainian National
University, Faculty of Economics
and Management, Economics
Department, Ternopil, Ukraine

BIODIVERSITY OF CEREAL WEEDS IN
THE SOUTHERN ZONE OF THE SETIF
REGION

Hammadi Amina, Rouabhi
Amar, Zaghouani Ameur,
Chtioui Chaima

University Ferhat ABBAS Sétif1l
- Algeria

MONETARY POLICY IN INDONESIA

Eva Sabrina ZAHRA
Hendri Hermawan

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

ADINUGRAHA
CLIMATE CHANGE- THE WORST CRISIS Dr. Anila L. NSS College, Nilamel, Kollam,
OF THE TWENTY-FIRST CENTURY Dr. M S Hashim Kerala, INDIA

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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ABSTRACT

Increasing the efficiency of current energy transportation systems will help users to meet the ever-
increasing global energy demands. The potential for solar energy is one of the highest renewable energy
sources against other renewable energy sources. One of the passive ways to increase thermal
performance of solar collector is the utilization of engineered nanofluids instead of conventional heat
transfer fluids. So far, a few studies have been published on the enhancement of the performance of
solar thermal collector with nanofluids, mostly by using ceramic or carbonaceous materials. Preparation
of stable nanofluids is still sought by the researchers. In this research, commercially bought carbon
material, graphene nanoplatelets (GNPs), were investigated for enhancing the efficiency of a flat plate
solar collector (FPSC) where the nanoparticles were covalently functionalized with green source of
additives for the synthesis of stable nanofluids. Characterizations such as, FESEM, EDX, zeta potential,
were done. Nanofluids of different weight concentrations were studied under various variables, based
on indoor ASHRAE standards, such as flow rate (0.6, 0.8, 1.0, 1.2 kg/min) and solar irradiance (600,
800, 1000 W/m?). It was found from zeta potential values that the utilized method for covalent
functionalization lead to stable nanofluids. Moreover, the performance of the solar collector increases
with the increase of flow rate and concentration of the heat transfer fluid. Whereas the system
performance was enhanced by more than 10% by using GNP/H20 nanofluid compared with the data of
water as the solar collector fluid.

Keywords: Solar Collector, Carbon Nanoparticles, Graphene Nanoplates, Performance Enhancement
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RECENT REVIEWS IN FOOD WASTE MANGEMENT: A CHANCE TO REDUCE
MALNUTRITION

Ali IKRAM
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ABSTRACT

A large amount of waste and by-products are produced during agricultural production and agro-
industrial processing. More than 50% of by-products produced from fresh fruit and vegetables, such
as peels, bagasse, shells, stems, trimmings, seeds, and bran, have a higher nutritional and functional
value than fresh ones. High amounts of waste and by-products are produced during the manufacturing
and processing of food in developing countries, which has an adverse effect on the environment and
incurs high costs. However, there is a lot of potentials for these biomaterials to generate food additives,
reducing poverty and malnutrition in the developing countries where they are produced. Many of these
biomaterials are sources of beneficial substances such as proteins, dietary fiber, carbohydrates,
lipids, and many other micronutrients. Food fortification is a crucial tactic in the fight against
malnutrition, and in many developing countries, significant efforts have been made to make use of
leftovers and by-products. Furthermore, antinutritional components in some by-products can be reduced
using biotechnological techniques as a food additive or creating balanced diets. Utilizing these
biomaterials in this context is difficult but presents a huge opportunity to increase food security. This
review aims to assess the potential of wasted food and by-products as a long-term solution to reducing
malnutrition and hunger in developing countries.

Keywords: Food waste; Utilization; Bioactive profile
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LENGTH-WEIGHT RELATIONSHIPS OF THE MUSSEL MYTILUS GALLOPROVINCIALIS
POPULATIONIN ANNABA BAY, EAST ALGERIA
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ABSTRACT

The aim of this study is to investigate a morphometric study to assess the change of weight growth
estimator of M. galloprovincialis living in the Gulf of Annaba, the most contaminated region in East
Algeria. The species was collected from a reference sitel, organically polluted site2, and mixed polluted
site3 in January, March, June and October. The obtained results indicated showed that the shells from
site 1 have a yellowish natural color, whereas those of site 2 and site 3 were characterized by a black
color. Concerning the morphometric parameters, Results indicated the existence of strong positive
correlations between soft weight, total weight, shell weight, and that of shell length in all sites of both
species. The correlation of soft weight-shell length was weakened in the polluted S2 and S3. In
conclusion, morphometric biomarkers of mussels M. galloprovincialis were changed in place and time,
which is likely correlated to pollution types and the changing seasonal stressors.

Key words: Mytilus galloprovincialis, bivalves, pollutants, morphometric.
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ABSTRACT

Environment plays a key role in the development. Sustainable development needs to manage and
preserve environmental resources to meet the needs with the required quantity and the quality. However,
the environment is affected by many activities such as industrial, agricultural and anthropogenic
activities. Therefore, pollution of the environment causes big loses in the economy. Moreover, its
impacts decrease the real estate value considered as pillar of development programs even a good
environment can increase the property prices. Studies examining the impacts of environment on real
estate values are few. This paper seeks to fill that void by examining the effects of aspects related to
environment on property values: water, soil, air...

Environment plays a great role in determining the real estate value by property appraisers. This paper
tries to provide tools to help appraisers in assessing market price taking into account the environment as
one of the most important factors of value and to determine the influence of environmental amenities
and disagreeableness may have on property final market value.

To discuss this issue, the analytical method is used. Many appraisers’ reports and courts decisions related
to real estate value influenced by environment are analysed, discussed and compared to many studies
findings.

Keywords: Appraiser, environment, property value, real estate appraisal.
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ABSTRACT

Diabetes mellitus (DM) is a kind of disease that affects the body's metabolism. Increased glucose levels,
decreased insulin levels, or insulin action abnormalities all are indications of diabetes. In type 1 diabetes
Insulin production is insufficient. Type 2 diabetes is the more common type, with resistance to insulin
action on target cells and decreased insulin production. Glinus lotoides is a flowering plant of the family
Molluginaceae. Previous investigations have verified the presence of phenols and flavonoids in
G.lotoides. Keeping in view the pharmacological value of G. lotoides we investigated its hypoglycemic
and antioxidant activities. In this study, healthy albino rats (n=30) weighing 180-200 g were used. The
rats were divided into five groups, each containing six rats. Hyperglycemia was induced by
administering streptozotocin (75 mg/kg) in normal saline through the intraperitoneal route. Rats having
blood glucose levels of more than 250 mg/dl were selected for the study. The first group (normal control)
was fed on a regular diet, whereas the second group (positive control) was diabetic control. The third
group (standard) was given glibenclamide (10 mg/kg). The fourth group (treatment I) and fifth group
(treatment. I1) were given G.lotoides ethanolic extracts (250 mg/kg) and (500 mg/kg) respectively.
Results of the biochemical analysis indicated that streptozotocin caused a significant increase in serum
glucose level and a decrease in the level of insulin while serum glucose level was significantly decreased
in groups having treatment 1 and treatment 2 and serum insulin level was significantly increased in
groups having treatment 1 and treatment 2 compared to the positive control group.

Keywords: Diabetes mellitus (DM), Glinus lotoides, Molluginaceae, Hypoglycemic and Antioxidant
activities.
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2D-QSAR, MOLECULAR DOCKING, DFT AND ADMET STUDIES ON COUMARIN
DERIVATIVES TO EXPLORE NOVEL CK2 INHIBITORS
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ABSTRACT

Drug discovery and design are inextricably linked to various branches of chemistry, particularly organic
chemistry. Many aspects of chemistry must be involved in order to translate knowledge of the molecular,
genetic, and cellular bases of cancer into effective therapies. Thus, the goal of this research is to identify
promising active compounds for coumarin as CK2 protein kinase inhibitors using a QSAR model and
drug similarity analysis.CK2 is a ubiquitous Ser/Thr-specific protein kinase that is required for cell cycle
viability and progression. CK2 levels are particularly high in proliferating, normal, or transformed
tissues, and transgenic mice expressing its catalytic subunit are responsible for lymphomas.The work
began with the optimization of the equilibrium structures of the basic coumarin in order to select the
most reliable forecasting approach compared to experimentation and at the lowest computational cost.
Following our research, we conduct a multiple linear regression (MLR) analysis to generate QSAR
models.An external validation research was done because the results show that the QSAR model of CK2
inhibitory activity is robust and has extremely strong prediction capacity, as indicated by R2 values of
0.951 and 0.927, respectively, following linear regression analysis. The investigation using QSAR
models is successful in screening 34 candidate chemicals. Following that , the compounds under
consideration were evaluated for drug-likeness and reactivity (ADME, golden triangle, lipophylicity
indices).The results reveal that when supplied orally, the majority of the substances have no
bioavailability issues.

The data also aid in determining which chemicals do not have clearance issues, as well as which are the
most stable and reactive among those examined. The anticipated findings of this study may aid in the
development of novel coumarins with significant CK2 inhibitor activity.

Keywords: coumarine, CK2, QSAR.
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ABSTRACT

Climate change is expected to greatly alter and modify all life forms on Earth, highlighting the need to
maintain natural and agroecosystems sustainability. To mitigate its effects, reducing greenhouse gas
(GHG) emissions and increasing carbon sequestration and storage are crucial. The olive tree, a hardy
and resilient specie, has significant potential to mitigate climate change impacts due to its remarkable
capacity to store carbon in both aboveground biomass and soil. This study investigates the carbon
footprint and sequestration potential of various olive cultivation systems in the Marrakech-Safi region
(Morocco), ranging from extensively managed to super-intensively managed, to mitigate the effects of
climate change.

Our findings indicate that olive tree plantations, particularly those with high-density plantings, show a
substantial capacity for CO. storage. The net carbon balance was highly satisfying, with negative values
indicating carbon sequestration. Notably, the results show that the production of one liter of oil
contributes to the fixation of 5.7 kg CO2-eq in the soil, resulting in an average carbon balance of -4.37
kg CO.-eq under irrigated intensive cultivation system. Furthermore, our results demonstrate that super-
intensive cultivation systems were highly productive and environmentally efficient, as they had a
remarkable capacity to sequester atmospheric CO,. Specifically, an olive grove in the Marrakech-Safi
region can store an average of 68.7 tons of CO,-eq in the soil per hectare per year.

This research represents a valuable contribution to the development of innovative solutions aimed at
mitigating GHG emissions and promoting sustainability within Morocco's agricultural sector,
particularly in the light of ongoing global environmental changes.

Keywords: Olive tree, Climate change, Carbon footprint, Sequestration, Carbon balance, Sustainability.
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THE SIGNIFICANCE OF CONIFERS IN GREENING OF ABSHERON PENINSULA
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ABSTRACT

In the current environmental crisis, the increase in the amount of toxic gases and chemical compounds
in the atmosphere brings to mind the gravity vegetation formation from sustainable species and the better
ability to clean the air. At the same time, in cities where the influence of the anthropogenic factor is
powerful and long-term, the issues of organizing green zones intended for recreation are also becoming
relevant. All these protection measures listed above are essential for the correct upbringing of the young
generation in ecological direction and at the same time for organization of environmental protection.
Organizing landscape design projects in ecologically polluted areas is essential for cleaning the air from
dust and waste, the population’s health, and managing recreation by enjoying spiritual beauty. In an
industrial center like Absheron, where northerly winds blow throughout the year, with a dry subtropical
climate and sandy soils, and at the same time, the level of soil pollution with oil waste is high; there is
a greater need for planting greenery and enriching its composition. From this point of view, using these
species in the greening of Absheron and Baku is quite promising for the decorative features of conifers,
their bio-ecological characteristics, and their compatibility with local soil and climate conditions. In
addition, it should be noted that Thuja orientalis and Juniperus sabina are more promising in evaluating
decorativeness clusters. The mentioned plants can be used for greening in Absheron Peninsula regarding
winter, disease resistance, crown color, and shape diversity.

Key words: conifers, environment, Absheron
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ABSTRACT

In this century, restorative ecology is based on reversing damaging factors and preserving the original
structure of an ecosystem's evolutionary environment through conservation methods. In order for wood
to be used in historical buildings as well as in many different places, various parametric findings should
be evaluated. The fact that mechanical surface treatments are time-consuming and cause health problems
has led people to seek new methods. In particular, the use of sodium bicarbonate (NaHCQ3), which is
known to be harmless to humans and the environment, in the abrasion of wood material surfaces and
the introduction of this process to the restoration and woodworking sector is considered important. For
these reasons, two wood species Chestnut wood (Castanea sativa Mill.), Oak wood (Quercus petraea
Lieble) were preferred in the study process and all test samples were subjected to air conditioning before
the natural aging process for a 12-month period, using sodium bicarbonate (NaHCO3) at pressures of 1
atu and 3 atu. The surface of the test samples was etched with the median. At the end of the 12-month
natural aging period of the abraded test specimens placed on the test panel, flexural modulus of elasticity
mechanical tests were carried out. As a result of the study, the highest flexural modulus of elasticity
value in oak wood (12809 N/mmz2), the lowest flexural modulus of elasticity in chestnut wood 3 atu
(7893 N/ mmz2); has taken place. The results showed that Sodium bicarbonate (NaHCO3), as a cheap
and environmentally friendly natural antioxidant substance, can be an alternative to other non-
environmentally expensive inorganic UV absorber abrasives.

Keywords: Ecology, Sodium Bicarbonate, Historic Wooden Buildings
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ABSTRACT

Background: Benzene, toluene, ethyl benzene, and xylene (BTEX) can be associated with the different
effects in a variety of industries. This study aimed to evaluate neurotoxic symptoms among workers
exposed to benzene, toluene, ethylbenzene, and xylene in a factory of automobile manufacturing.

Methods: This study was conducted in 2021 on 115 workers of a factory of automobile manufacturers
in the center of Iran. Air samples of benzene, toluene, ethylbenzene, and xylene (BTEX) were gathered
from the breathing zone of participants based on the method of NIOSH 1501 using an adsorbent tube
containing activated coconut charcoal and a pump at the recommended flow rate between 50 to 200
Liter per min. After the preparation of the samples, the samples were analyzed using GC-mass.
Moreover, data were collected by a demographic questionnaire and Euroguest neurotoxic symptoms
guestionnaire. Data analysis was conducted using SPSS version 22 software.

Results: Based on the results, the concentrations of exposure to the benzene in assembly shop and the
toluene on pre-delivery inspection shop were higher than the threshold limit values for these pollutants
(0.5 and 20 ppm). The concentrations of exposure to BTEX in other shops of this factory were lower
than threshold limit values. The results of spearman test showed that there are the positively significant
neurotoxic symptoms and the measured values of benzene (r = 0.426, P value < 0.001), toluene (r =
0.329, P value < 0.001), ethyl benzene (r = 0.196, P value < 0.012), and xylene (r = 0.243, P value =
0.009).

Conclusion: The occupational exposure to BTEX compounds, particularly benzene and toluene, can be
associated with the neurotoxic symptoms in the workers of automobile manufacturing factory.

Keywords: Neurotoxic symptoms, BTEX, automobile manufacturing factory
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ABSTRACT

Droughts can adversely affect different communities and occur in a variety of climates, highlighting the
need to study drought and its severity. This study focused on building a model to predict the
Standardized Precipitation Index (SPI), which is the most widely used measure of drought. The
researchers used climate data from the Elkantara station to calculate the SPI for two time scales (SP16
and SP112) between 1981 and 2020. They performed feature selection analysis to identify the optimal
combination of data for the model, then applied the ANN model, dividing the input data into 80%
training and 20% test sets. The performance criteria shows that the best model for Elkatantara were for
SPI12 with R?>= 0,87 and RMSE= 0,35 for training and R?>= 0,85 and RMSE= 0,37, while the
performance criteria for ANN model of SPI6 were : the R?>= 0,76 and RMSE= 0,48 for training and R?>=
0,75 and RMSE-= 0,47 for testing. The results improve the ability of the application of the model ANN
to predict the drought for the station of Elkantara.

Key words: Drought index prediction, SPI, ANN, Elkantara station.
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ABSTRACT

It has been explained that in the first century of the hijri i.e. from the time of the apostle to the end of
the first century traditions were transmitted by word of mouth. Each narrator narrated the hadith based
on the strength of his memory. At that time there was no push to record the hadith on a massive scale.
This was because the first century was more focused on codifying the Qur'an alone. Only a few of the
companions wrote down the hadith and that too only for their personal use. However, as the territory of
Islam expanded, various problems began to arise. Islamic preachers also began to spread to various
regions to teach Islam. Therefore, it was necessary to have a guide in conveying the laws and teachings
of Islam, apart from the Qur'an and because the Prophet had died, at that time the companions were
confused in determining a law if it was sourced from the Qur'an alone. In addition, the companions also
had difficulty in classifying the hadith that really came from the prophet. This study aims to find out
how the history of hadith began in the second century of hijriyah, how the growth of hadith in the middle
of the second century of hijriyah and how the end of the growth of hadith in the second century of
hijriyah. The research method used is qualitative with the approach of interviewing the figures and
literature review. The results showed that in the second century the bookkeeping of hadith developed
under the leadership of Umar bin Abdul Aziz, so that several books of hadith began to appear which are
famous to this day. This period is called '‘Ash Al-Kitabah wa Al-Tadwin (the period of writing and
bookkeeping), which later gave birth to several famous books of hadith. In their compilation, some
traditions were marfu’, mauquf and maqtu'. Also the quality of the traditions whether they were saheeh,
hasan or dhaif had not been differentiated. In the middle of the second century the mushannaf type
emerged although it systematically mixed up the prophetic traditions with the rulings and legal additions
of the caliphs, companions and tabiin. At the end of the second century the musnad type emerged,
classifying the traditions according to topics of jurisprudence and classifying the traditions according to
the names of particular companions. From this came the mauquf, maqtu', marfu' and muttasil traditions.

Keywords: hadith history, hadith bookkeeping, mid-second century, number of hadiths
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ABSTRACT

The present study discusses the effects of noise pollution on environmental systems and human health
concerns in modern society. The problem of excessive noise is becoming more widespread as major
cities expand. Any unwanted or distracting sound might be termed noise. The term is widely used to
describe any awful noise outside the immediate area. Noise pollution has the same negative impact on
human health as other types of air pollution. The current strength and breadth of noise are due primarily
to recent trends in the usage of ever more potent, diverse, and mobile noise sources, which bodes poorly
for its future reduction. Noise pollution might worsen with more cars, trains, and planes on the roads,
rails, and airways. White noise from production equipment is a major distraction. Creatures, not just
humans, depend on sound for interaction and pleasure. It's a practical safety measure to take as well.
The term noise is often used to indicate undesired, distracting sounds. Noise is an incredible example of
something that disrupts one's ability to focus or rest in peace. The current generation is responsible for
addressing issues like population growth, economic disparity, and environmental degradation to ensure
the success of future generations. The most lethal effect of pollution, like cancer, is a slow and eventual
demise. The environmental disaster has reached pandemic proportions worldwide, and India is not
immune. The harmful impacts of noise pollution on people's health are many, enduring, and substantial.
Noise has material and immaterial effects, including physical impairment to people's health and the
degradation of the quality of their living and working environments. Hearing loss, sleep disturbance,
heart illness, social handicaps, productivity loss, wrong people's behaviour, irritating reactions, absence,
and fatalities are a few of the negative outcomes of noise pollution. It makes people more antisocial and
less grateful for their monetary and temporal advantages. Noise pollution's negative impacts on human
health and happiness are on par with chronic stress. Future generations will be saddled with a massive
financial and ecological burden. Communities must have access to noise pollution protection
regulations. It is always unethical to resort to physical force. There are many upsides to residing in a
contemporary, industrial, and urbanized society, and this is only one of them. Dark and scary times lie
ahead if we do not act now. The Roman word for "nausea™ is where we get our word noise. The release
of such substances into the environment has been called "noise that people don't want to hear by those
concerned about the consequences of noise pollution on modern environmental systems and human
health concerns in modern society.

Keywords: Effects, Noise Pollution, Environmental Systems, Human Health, Concerns, and Modern
Society
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ABSTRACT

In drug discovery process, Heterocycles are common structural units in marketed drugs and in medicinal
chemistry targets. Nitrogen-containing rings especially play an important role in drug development
because of their wide variety of therapeutic and pharmacological properties [1]. Triazoles in particular,
[1,2,3]-triazoles and their derivatives have attracted great interest due to their wide range of biological
activities, such as antimicrobials, analgesics, anti-inflammatories, local anesthetics, anticonvulsants,
antineoplastic, antimalarial, antileishmania [2], antivirals, and anticancer among others [3]. In addition
to above biological activities certain [1,2,3]-triazoles are also known for their fungicidal and plant
growth regulator properties and are used as agrochemicals. Certain triazole derivatives are also reported
to be used in industry as dyes, corrosion inhibitors and photo stabilizers [4].

Chalcone derivatives containing a,B-unsaturated carbonyl have a wide range of biological activities in
medical and pharmaceutical drugs such as, antibacterial, antifungal, anti-inflammatory, anticancer,
antidepressant, antiprotozoal (trypanocidal and leishmanicidal), antiviral, antimalaria, antioxidant,
among others [5].

Considering the importance of [1,2,3]-triazoles and chalcone derivatives, in the present article we report
the synthesis, characterization and biological evaluation of some new [1,2,3]-triazole containing various
chalcone derivatives. [1,2,3]-triazole chalcones, 1-(5-methyl-1-phenyl-1H-1,2,3-triazol-4-yl)-3-
arylprop-2-en-1-ones were synthesized by reaction of various 1-(5-methyl-1-phenyl-1H-1,2,3-triazol-4-
yl)ethan-1-ones and substituted aryl aldehydes in the presence of solution of sodium hydroxide in
ethanol at 0-10°C to room temperature for 5-8 hrs.

Keywords: Triazole, Chalcone, Characterization, biological evaluation
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OZET

Siirdiiriilebilirlik ile ilgili calismalarin 6nemli bir boyutunu ekolojik siirdiiriilebilirlik alani
olusturmaktadir. Kaynak kullanimi, enerji tiikketimi ve ¢evreye verilen zararin en aza indirgenebilmesi
ile ilgili bu caligmalar “yesil” kavrami ile iiretim yapan isletmelerin de oncelikli ilgi alanlarina
girmektedir. Bu galismada plastik sektoriinde yiiriitiilen faaliyetlerin yesil tiretim perspektifinde
incelenmesi amaglanmistir. Plastik sektdriinde faaliyet gosteren 17 firmanin birim yoneticileri ile
yapilan miilakatlar MAXQDA program ile analiz edilmistir. Analizler ile firmalarin yesil tiretim
faaliyetleri ilgili algilar1 ve durumlari ortaya konulmustur. Katilimcilarin ifadeleri yonetim, tiriin/iiretim,
tedarik, geri doniisiim, pazarlama, etki ve Oneri bagliklar1 altinda kodlanmigtir. Yapilan
degerlendirmelerde yesil isletmecilik faaliyetlerinin tedarikgiden miisteriye tiim tedarik zinciri
kapsaminda ele alindigi, yesil talebin ve ekolojik kayginin yesil isletmecilik faaliyetlerinde 6nemli itici
giice sahip oldugu ve gerek hammadde gerekse tiretim siireglerinde Ar-Ge c¢alismalarina ihtiyag oldugu
anlagilmaktadir. Yesil duyarliligin artirilmasina yonelik caligmalar hem yoneticilerin yesil biling
diizeyini etkileyecek hem de artan yesil talep ile birlikte firmalarin faaliyetlerini yiiriitiirken ekolojik
dengeyi daha ¢ok dikkate almalarina neden olacaktir.

Anahtar kelimeler: Yesil iiretim, yesil tedarik, yesil isletmecilik

ABSTRACT

Ecological sustainability constitutes an important dimension of studies on sustainability. These studies
on resource use, energy consumption and minimizing the damage to the environment are also among
the primary interests of the enterprises that produce with the concept of "green”. In this study, it is aimed
to examine the activities carried out in the plastics industry from the perspective of green production.
Interviews with unit managers of 17 companies operating in the plastics industry were analyzed with
the MAXQDA program. With the analysis, the perceptions and situations of the companies regarding
green production activities were revealed. The expressions of the participants were coded under the
headings of management, product/production, supply, recycling, marketing, impact and suggestion. In
the evaluations, it is understood that green business activities are handled within the scope of the entire
supply chain from supplier to customer, green demand and ecological concern have an important driving
force in green business activities, and R&D studies are needed in both raw materials and production
processes. Efforts to increase green awareness will both affect the green awareness level of managers
and cause companies to consider the ecological balance more while carrying out their activities with the
increasing green demand.

Keywords: Green production, green procurement, green business
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Kiiresel iklim degisikligi gergegi yirmi birinci yiizyilda diinyanin karsi karsiya oldugu en biiyiik
zorluklardan biri haline gelmistir (Yina vd., 2020, s. 63). Diinya ¢apinda enerji, su ve diger kaynaklarin
korunmasina yonelik acil ihtiyaglar, biiyiik bir problemdir (Dornfeld, 2014, s. 63). Artan toplumsal
ihtiyaclarin beraberinde getirdigi iiretim artisi ve ekonomideki hizli gelismeler, kaynaklarin asirt
gelistirilmesi ve kullanilmasina, insanlarin hayatta kalmasi i¢in biiyiik bir tehdit olan c¢evre kirliligine
ve tahribata neden olmaktadir (Shuzhen, 2012, s. 353).

Giliniimiizde ¢evre sorunlari, diinyada 6zel onem verilmesi gereken konular arasindadir. Bu sorunlar
hem ekonomik kalkinmay1 hem de firmalarin performansini etkilemektedir (Soewarno vd., 2019, s. 3).
Uretim, kiiresel ekonominin énemli bir pargasidir ve iiretim uygulamalar1, modern yasamin her alaninda
kritik bir rol oynamaktadir (Singh vd., 2016, s. 3). Bir iilkenin {iretim endiistrisi, rekabet giiclinlin bir
Ol¢iisiidiir ve ilkenin gelismesine dnemli bir katki saglamaktadir (Yina vd., 2020, s. 63). Nitekim,
faaliyetlerinde c¢evresel kosullar1 goz ardi eden iiretim firmalari, ¢evresel zarara en biiyiik katkiyi
yapanlardir (Soewarno vd., 2019, s. 3).

Uretim siirecinde neden oldugu ciddi problemler nedeni ile tiim iiretim endiistrilerinde, ¢evresel konular
biiyiik dneme sahiptir (Jayant vd., 2018, s. 1). Uretimde hem malzeme hem enerji hem de su yogun bir
sekilde tiiketilmektedir. Uretimin cevresel etkileri esas olarak iiretim sistemlerinde tiiketilen malzeme,
su ve enerjiden kaynaklanmaktadir. Uretim siireclerinde cevresel etkiler agisindan zehirleyici
kimyasallar, atik {iretimi, enerji tiiketimi ve karbon emisyonlar1 gibi kategoriler baskin rol oynamaktadir
(Dornfeld vd., 2013, s. 12). Paydaslar, firmalarin iiretim siirecinin ¢iktilari olarak karbon monoksit (CO),
karbon dioksit (CO2) ve ucucu kiil gibi sera gazlarini azaltmalarim1 ve kaynak verimliligine
baglamalarini istemektedir (Soewarno vd., 2019, s. 3).

Giiniimiiziin rekabet ortami, isletmeleri, is ve ¢evre performansini artirmaya zorlamaktadir. Ustiin
performans, rekabetcilige yol agmakta ve rekabetci kalabilmek igin, iiretim sirketlerinin uyanik
kalmalar1 ve yesil zorluklar1 dikkate alarak performanslarimi diizenli olarak degerlendirmeleri
beklenmektedir (Rehman vd., 2016, s. 30). Kiiresel diinya ortaminda, kaynaklar ve niifus en 6nemli
sorunlar arasindadir. Cevresel unsurlar biiyiik 6neme sahip olup, iklimde herhangi bir noktadaki
degisiklik, diinyanin dengesizligine yol agmaktadir. Giin gectikge ¢ok fazla enerjinin kullanildigini ve
cok fazla atik bulundugunu, atiklarin tehlikeli oldugunu ve insan1 bir sonlanma noktasina getirebilecegi
goriilmektedir. Siirdiiriilebilir bir kalkinma stratejisi olan, yeni bir {iretim siirecine, yani yesil liretime
ithtiya¢ vardir (Paul vd., 2014, s. 1644).

Plastik kullanim1 modern toplumun her alanina yayilmistir. Geleneksel plastiklerin, dogal ortamlarda
pargalanmalarinin onlarca y1l stirmesi ve komiir, dogal gaz ve petrol gibi yenilenemeyen kaynaklardan
yapilmalar1 da dahil olmak iizere bir dizi dezavantaji vardir (Reddy vd., 2013, s.82). Bu nedenle yesil
iiretim kapsaminda bu ¢alisma plastik sektoriinde faaliyet gosteren firmalar lizerinde yapilmustir.

Yesil tiretim, 1990'1ara ait nispeten yeni bir kavram olarak goriilebilir. Bu kavram ile ilgili ¢alismalar
oldukca azdir (Handfield vd., 1997, s. 293; Sezen ve Cankaya, 2013, s. 157). Yesil iiretim yaygin olarak
“israfi ve kirliligi en aza indiren bir iiretim metodolojisi” olarak tanimlanmaktadir (Davim, 2013, s. 5).
Yesil iiretim, ¢evresel atik akigini tanimlamak, 6lgmek, degerlendirmek, yonetmek, ¢evre lizerindeki
etkiyi azaltmak ve en aza indirmek ayni1 zamanda kaynak verimliligini en tist diizeye ¢ikarmaya ¢aligmak
i¢in liretim planlama ve kontroliinii etkileyen {iriin ve siire¢ tasarimi konularini birlestiren bir sistemdir
(Maruthi ve Rashmi, 2015, s. 3351). Jha (2016, s. 554), yesil {iretimi, olumsuz ¢evresel etkileri en aza
indiren, enerji ve dogal kaynaklar1 koruyan, calisanlar, topluluklar ve tiiketiciler i¢in glivenli ve
ekonomik olarak saglam olan malzeme ve siirecleri kullanan, {iretim {iriinlerinin olusturulmasi olarak
tanimlamaktadir. Handfield vd. (1997, s. 293) yesil liretimi, liriin ve malzemelerin tasarimi, liretimi,
kullanimi ve bertarafi ile ilgili, tiim atik akislarinin azaltilmasi ve ortadan kaldirilmasi i¢in ekonomik
odakli, sistem capinda ve entegre bir yaklasim olarak tanimlamiglardir. Ayrica yesil {iretim, uygun
malzeme ve teknolojileri kullanarak ekolojik yiikii azaltmay1 hedefleyen endiistriyel bir siireci ifade
etmektedir (Srivastava, 2007, s. 55). Yesil iiretim, daha az malzeme ve yogun tasarimin yani sira enerji
titketimini azaltmaya yardimci olabilecek ¢ok disiplinli bir yaklagimdir (Jha, 2016, s. 743). Yesil iiretim,
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tiim enddistriler i¢in atik ve kirliligi en aza indiren bir liretim yontemidir. Dogal kaynaklarin tiikenmesini
yavaslatmanim yani sira diizenli depolama alanlarina giren biiyiik miktardaki ¢opii de azaltir. Uriinleri
daha verimli bir sekilde olusturmaya yardimci olmak i¢in parcalar1 azaltmaya, malzemeleri
rasyonellestirmeye ve bilesenleri yeniden kullanmaya odaklanir (Shrivastava ve Shrivastava, 2017,
5.69).

Yesil iiretimde onemli olan konu, iiretim siireglerinde ¢evresel etkilerin ve kaynak tiiketiminin
azaltilmasidir. Yesil liretimin amaci, yonetsel ve teknolojik yaklagimlar kullanarak enerji tasarrufu ve
enerji tiiketimini ve kirliligi azaltirken tirlinler liretmek (Prasad vd., 2016, s.412), atik yonetimi, ¢evre
koruma, mevzuata uygunluk, kirlilik kontrolii ve diger ilgili gereklilikleri azaltmak, yeniden kullanmak
(Jawabhir vd., 2006; Rehman vd., 2016), sifir ¢evre kirliligi, atik geri doniisiimii ve atik bertarafidir (Gao
vd., 2009, s. 238). Bu nedenle, birgok iilke yesil liretimi tanitmak i¢in kampanyalar baslatmig ve diisiik
enerji tilketimi ile geri doniistiiriilmiis malzeme kullanimina vurgu yapmustir. (Rehman vd., 2016, s. 1).

Enerji tiiketimi, kiiresel 1sinma, atmosferdeki karbondioksit seviyeleri, sanayilesmenin diger etkileri ve
niifus artisiyla ilgili tiim veriler her seyin daha zorlu ve daha az siirdiiriilebilir kosullara dogru ilerledigi
anlamina gelmektedir. Enerji maliyeti, enerji mevcudiyeti, atik {iriinlerin yok edilme veya aritma
maliyetleri, malzemeler vb. seyler acisindan isler daha pahali hale gelebilecektir (Dornfeld vd., 2013, s.
2). Bu nedenle yesil iiretim faaliyetlerine odaklanmak firmalar i¢in 6nem arz etmektedir. Ciinki, yesil
iiretim; sera gazi emisyonunu, zehirleyici maddelerin kullanimini ve atik tiretimini azaltan, tirlinlerdeki
malzemeleri doniistiirmek i¢in verimli {iretim siirecleri ve sistemleri gelistirmektedir (Davim, 2013, s.
5). Ayrica tedarikgiler ile yesil igbirligi de bu amaca ulagmak i¢in 6nemli bir faktordiir.

Yesil tretim faaliyetlerine tedarik¢i katilimi, hem tedarikgiler hem de {ireticiler i¢in ekonomik,
operasyonel ve cevresel performansi desteklemektedir. Ornegin, yesil iiriin gelistirme konusunda
tedarikgilerle igbirligi, miisterilerin yesil iiriin siirecine katilimi, firmalarin, yesil tedarik zinciri yonetimi
(TZY) gereksinimlerine daha iyi yanit vermelerine yardimer olmakta ve c¢evreci iiriin gelistirme ve
kullanilmig tirtin geri doniistimii konusunda isbirligini kolaylastirmaktadir. Ayrica, yesil bilgiyi
aktararak ve ortaklarina teknik yardim ve egitim destegi saglayarak firmalarim itibarini artirabilmekte
ve bu da is firsatlarini artirmaktadir (Liu vd., 2020, s.4).

Endiistriler iizerinde giinden giine artan ¢evresel etki, onlarn siirdiiriilebilir kalkinmaya gitmeye
zorlamistir. Ayrica, tiiketiciler arasinda ¢evresel kaygi konusunda artan farkindalik, iretimle ilgili tim
stireglerde igletmeleri yesil diisiinme yoluna itmektedir. Bu baglamda yesil TZY sektorlerin 6niindeki
en iyi segeneklerden biridir (Lamba ve Thareja, 2021, s.1).

Yesil TZY uygulamalarinin dogrudan ve dolayli etkileri, firmalarin siirdiiriilebilirlik konularini ele alma
kabiliyetini artirmaktadir. Ornegin, eko tasarim ve yesil iiretim, {iretim faaliyetlerini en aza indirerek,
maliyeti diisiirerek ve atiklar1 azaltarak cevresel siirdiiriilebilirligi gelistirmeye katki saglamaktadir.
Yesil satin alma, tedarik kararlarinin alinmasinda tedarikgilere ¢evre dostu pargalar ve iirlinler
saglamalar i¢in baski yapilmasinda yararli olacaktir. Bu nedenle, yesil TZY uygulamalari, bir {irtiniin
iiretimden tiiketime ve bertarafa kadar her asamasinda yesil etkiyi artirarak ¢evresel fayda olasiligin
artirmaktadir (Kalyar vd., 2020, s. 454). Yesil TZY girisimlerini benimseyen firmalar, geri
doniigtliriilmiis malzemeleri kullanarak daha fazla kar elde edecek ve boylece performanslarini
artiracaktir. Ayrica firmalar, daha iyi tedarik zinciri performansi ve rekabet avantaji elde etmek icin
cevreci irlinler saglayarak miisterilerin ihtiyaclarin1 karsilayabilir (Wang vd., 2020, s.3). Yesil TZY
uygulamalar gibi yonetsel degisiklere direngli olan veya ekonomik veya teknik nedenlerle risk almakta
isteksiz olan bir firma, pazardaki rekabet¢i konumunu ve buna bagli olarak organizasyonel
performansin1 iyilestiremeyebilir. Firmanmn yesil TZY'nin benimsenmesini gercekte neyin
yonlendirdigini anlamasi ve firmanin 6rgiitsel performansini etkileyen i¢ ve dis ¢evresel degiskenleri
tanimlamasi faydali olacaktir (Choi vd., 2018, 5.1027).

Giinimiizde siirdiiriilebilirlik ve ¢evreye duyarli satin alma uygulamalari ile ilgili ¢cok disiplinli
calismalara yonelik bir egilim vardir. Ozellikle TZY alanindaki basarilar hizla artmaktadir.
Siirdiiriilebilir tedarik zincirleri olusturmak, kaynak tiiketimini azaltmak, iiyeler arasinda cevresel
isbirligini tesvik etmek ve yesil teknoloji ve yesil yonetim uygulamalarinin kullanimi yoluyla yesil
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karlar1 artirmak i¢in ekonomik, ¢evresel ve sosyal performansi entegre etmeyi gerektirir (Wang ve Hou,
2020, s.2).

Bir firmanin iriinleri liretme ve topluma dagitma siirecindeki ¢evresel endise derecesi, yesil iiretimin
kapsami ve arzi olarak adlandirilir. Cevresel etkiyi en aza indirirken topluma daha fazla yesil {iriin
sunmaya calisir. Bu faaliyetler, yesil bir marka imaji gelistirmede kritik dneme sahiptir. Isletmeler aktif
olarak yesil liretimle mesgul olur ve marka algisini iyilestirebilecek ve rekabet avantaji olusumunu
tesvik edebilecek yesil bir imaj olusturur. Tiiketici agisindan bakildiginda, yesil iiriinlerin gelistirilmesi
ayrilmaz bir gekilde yesil bir marka imajinin olusturulmasiyla baglantilidir (Zameer vd., 2020, s.3).

Materyal ve Yontem

Insan faaliyetlerinin ekolojik denge iizerindeki olumsuz etkileri arttikga toplumun ekolojik
stirdiiriilebilirlik konusundaki kaygilar1 artmakta ve yonetim anlayisi da buna bagli olarak giderek
degismektedir. Glinlimiizde ¢evre odakl faaliyetler “yesil” kavrami ile tanimlanmaktadir. Caligmanin
amaci plastik sektoriinde calisan firmalarin yesil isletmecilik ile ilgili bakis agilarmi ve isletme
faaliyetlerine yansimalarini arastirmaktir. Bu amagla Tiirkiye’de ilk 1000 sanayi firmasi iginde plastik
sektoriinde faaliyette bulunanl7 firmanin birim yoneticileriyle yart yapilandirilmig soru teknigi ile
miilakat yapilmistir. Calisma i¢in Kastamonu Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin
Etigi Kurulundan 25.03.2021 tarih, 1/37 sayili karar ile izin alinmistir. Aragtirma verileri Agustos 2021-
Mayis 2022 tarihleri arasinda toplanmugtir.

Goriligme ifadeleri yazili hale getirilerek bilgisayar ortamina aktarilmis ve MAXQDA 2022 programi
kullanilarak degerlendirilmistir. Kullanilan yontem farkli katilimcilarin kendi ifadeleri ile dile
getirdikleri degerlendirmelerin sistematize edilerek ortak kavramlara doniistiiriilmesi, ve boylece bilime
katki saglamasi agisindan 6nemlidir.

Bulgular ve Tartisma
Calisma kapsaminda goriisme yapilan firmalara ve katilimeilara iliskin genel bilgiler asagidaki gibidir:
Tablo 1. Frekans tablosu

Firmanin Katillmcinin

Faaliyet Siiresi Egitim Durumu

10 yila kadar 4 Lisans 12

11-30 y1l aras1 9 Yiiksek Lisans 5

31 yil ve iistii 4 Calistig1 Birim

Calisan Sayisi Y onetim 1

499'a kadar 7 Uretim 9

500-999 6 Pazarlama 7

1000 ve iistii 4 Firmadaki Calisma Siiresi
4 yila kadar 5
5-8 yil 4

9 yil ve daha fazla 8

Miilakat ifadeleri i¢erikleri dikkate alinarak alt1 baglik altinda kodlanmistir. Yapilan kodlamalara iligkin
hiyerarsik kod-altkod modeli Sekil 1’deki gibidir:
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Katilimcilara ait ifadeler yonetim, Uriin/iiretim, tedarik, geri doniisiim, pazarlama, etki ve dneri basliklar
altinda toplam kirkiki alt baglikla kodlanmistir. Kodlara iligkin frekanslar ve yiizdeleri Tablo 2’deki

gibidir:

Tablo 2. Yesil isletmecilik kod frekans tablosu

Belgeler

YOnetim 17
Uriin/iiretim 17

17
16

Tedarik
Geri doniisiim

Pazarlama 16
Etki 14
Oneri 13

Kodlanmis BELGELER 17
Kodlanmamis BELGELER 0

ANALIZ EDILEN 17
BELGELER

Yiizde
100,00
100,00
100,00
94,12
94,12
82,35

Yiizde
100,00
100,00
100,00
94,12
94,12
82,35
76,47 76,47
100,00 100,00
0,00 -
100,00 -

(gecerli)
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Yonetim, katilimcilarin isletme iist yonetiminin yesil isletmecilik yaklagimina bakis agilar ile ilgili
yaptiklar1 degerlendirmeleri ifade etmekte olup katilimcilarin tamami yonetimin yaklagimina iliskin
degerlendirmelerde bulunmustur.

Uriin/iiretim, katilmcilarm yesil iiriinler ve bunlarin iiretimi ile ilgili yaptiklar1 degerlendirmeleri
icermektedir. Katilimeilarin tamami yesil tiriin ve yesil iiretime iliskin degerlendirmelerde bulunmustur.

Tedarik, katilimeilarin tedarik islemleri ve tedarikgileri ile ilgili degerlendirmelerini icermektedir.
Katilimcilarin tamami tedarik ile ilgili degerlendirmelerde bulunmustur.

Geri doniisiim, isletmelerin geri doniisiim faaliyetlerine yonelik olarak yapilan degerlendirmeleri
icermekte olup 16 katilimci tarafindan geri doniisiim ile ilgili degerlendirmelerde bulunulmustur.

Pazarlama baslig1 altinda katilimcilarin miisteriler ve yesil iirlinlerin satisi ile ilgili degerlendirmelerini
icermektedir. 16 katilimci tarafindan pazarlama ile ilgili degerlendirmelerde bulunulmustur.

Etki, yesil isletme faaliyetlerinin etkilerine yonelik degerlendirmeleri igermekte olup 14 katilimer
tarafindan bu konu ile ilgili degerlendirmelerde bulunulmustur.

Oneri, katilimcilarin yesil isletmecilik anlayisinin uygulanabilmesi ve yayginlasabilmesi icin dile
getirdikleri 6neri niteligindeki degerlendirmeleri igermekte olup 13 katilime1 tarafindan bu konu ile ilgili
degerlendirmelerde bulunulmustur.

Yonetim

Katilmceilarin - tamami st yoneticilerin yesil isletmecilik ile ilgili bakis agilarina yonelik
degerlendirmelerde bulunmuslardir. Ust ydnetime iliskin degerlendirmeler yedi baslhk altinda
siiflandirilmis olup kodlara iliskin frekans tablosu asagidaki gibidir:

Tablo 3. Yonetim alt kod frekans tablosu

Belgeler Yiizde Yiizde (gegerli)
Yesil yonetim bilinci 12 70,59 70,59
Ekolojik kaygi 10 58,82 58,82
Yesil talep 8 47,06 47,06
Uluslararasi ticaret 3 17,65 17,65
Bilgi eksikligi 3 17,65 17,65
Duyarsizlik 1 5,88 5,88
Maliyetlerden kaginma 1 5,88 5,88
Kodlanmis BELGELER 17 100,00 100,00
Kodlanmamis BELGELER 0 0,00 -
ANALIZ EDILEN 17 100,00 -

BELGELER

Katilimeilarin onikisi {ist yonetimin yesil isletmecilik ile ilgili bilgi sahibi oldugu ve faaliyetlerinde bu
bilingle hareket ettiklerine yonelik degerlendirmeler yapmigstir. Katilimcilarin onu isletme st
yoneticilerinin yesil isletmecilik anlayislarinda ekolojik kaygilarinin roliine iligkin ifadeler kullanmistir.
Sekiz katilimer iist yonetimin yesil isletmecilik anlayisinda yesil talebin, ii¢ katilimci ise uluslararasi
ticaretin etkisi olduguna yonelik degerlendirmelerde bulunmustur. Ust ydnetimin yesil isletmecilik
anlayigma yonelik degerlendirmelerin tamami olumlu degildir. Ug katilimer {ist ydnetimin yesil
isletmecilik konusunda yeterli bilgiye sahip olmadigi, bir katilime1 duyarsiz olduklarini, bir katilimei
ise maliyetlerden kaginmak i¢in yesil isletmecilik faaliyetlerinden kagindiklarina ydnelik
degerlendirmelerde bulunmustur.

Uriin/iiretim

Katilimeilarin tamamu yesil tirlin ve yesil iiretimle ilgili degerlendirmelerde bulunmustur. Bu ifadelere
iligkin alt kod frekanslar1 tablodaki gibidir.
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Tablo 4. Uriin/iiretim alt kod frekans tablosu

Belgeler Yiizde Yiizde (gecerli)

Yesil arge/Inovasyon 12 70,59 70,59
Teknolojik uyum 11 64,71 64,71
Yesil iiretim 5 29,41 29,41
Yesil {irtin 4 23,53 23,53
Enerji tiiketimi 4 23,53 23,53
Uretim zorlugu 4 23,53 23,53
Yetkin personel 3 17,65 17,65
Kodlanmis BELGELER 17 100,00 100,00
Kodlanmamis BELGELER 0 0,00 -
ANALIZ EDILEN 17 100,00 -

BELGELER

Yesil ar-ge/inovasyon kodu altinda katilimcilarin yesil iirlinlerin gelistirilmesine yonelik ifadelerine yer
verilmis olup katilimcilarin on ikisi bu konu hakkinda degerlendirmelerde bulunmustur. Katilimcilarin
onbir tanesi yesil iiretim icin gerekli teknolojik uyumla ilgili degerlendirmelerde bulunmustur. Yesil
dretim ile ilgili bes, yesil tirtinle ilgili ise dort katilimcr degerlendirmeler yapmistir. Enerji tiiketimi
sadece dort katilimemin degerlendirmeleri arasinda yer alirken, dort katilimer yesil iiretimin {iretim
stireclerini zorlastirdig, ii¢ katilime da yesil tiretim ile ilgili yetkin personelin gerekliligi konusunda
degerlendirmeler yapmustir.

Tedarik

Katilimcilarin tamami yesil isletmecilik kapsaminda tedarik ve tedarikgileri ile ilgili degerlendirmelerde
bulunmustur. Bu ifadelere iligkin alt kod frekanslar1 tablodaki gibidir.

Tablo 5. Tedarik alt kod frekans tablosu

Belgeler Yiizde Yiizde (gecerli)
Yesil tedarik 14 82,35 82,35
Bilingli tedarikgi 12 70,59 70,59
Yesil hammadde fiyati 6 35,29 35,29
Sinirl tedarikei 3 17,65 17,65
Diisiik hammadde ¢esitliligi 1 5,88 5,88
Kodlanmis BELGELER 17 100,00 100,00
Kodlanmamis BELGELER 0 0,00 -
ANALIZ EDILEN BELGELER 17 100,00 -

Katilimcilarin ondordii tedarik siireglerinde yesil bakis acisimi dikkate aldiklarma yonelik ifadeler
kullanmigtir. Oniki katilimer ¢alistiklart tedarikgilerinin bu konuda bilingili oldugunu yesil kaynaklarla
ilgili yeni gelismelerle kendilerine de bilgilendirme yaptiklarini dile getirmislerdir. Katilimeilarin altisi
yesil diretim igin gerekli hammadde fiyatlariin daha yiiksek olduguna iliskin degerlendirmelerde
bulunmustur. Ug katilimer yesil tedarik icin tedarik¢i sayisinin, bir katilime1 da hammadde ¢esitliliginin
diisiik oldugunu dile getirmistir.

Pazarlama

Katilimcilarin onaltisi yesil isletmecilik kapsaminda pazarla faaliyetleri ile ilgili degerlendirmelerde
bulunmustur. Bu ifadelere iliskin alt kod frekanslar tablodaki gibidir.
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Tablo 6. Pazarlama alt kod frekans tablosu

Belgeler Yiizde Yiizde (gecerli)

Yesil bilin¢li miisteri 12 70,59 75,00
Pazarlama kolayligi 9 52,94 56,25

Yesil standart 6 35,29 37,50

Yesil pazarlama 4 23,53 25,00

Yesil tirtin fiyatt 4 23,53 25,00

Yesil bilingsiz miigteri 3 17,65 18,75
Kodlanmis BELGELER 16 94,12 100,00
Kodlanmamis BELGELER 1 5,88 -

ANALIZ EDILEN 17 100,00 -

BELGELER

Katilicilarin onikisi yesil irtinlerle ilgili bilingli miisterilerinin varlig1 ve bu {irtinlere yonelik talepleriyle
ilgili degerlendirmelerde bulunmustur. Dokuz katilimer yesil iirlinlerin pazarlamasinin daha kolay
olduguna yonelik ifadeler kullanmigtir. Alt1 katilimcr yesil Uriinlerle ilgili standartlar ve sertifikalarla
ilgili degerlendirmelerde bulunmustur. Dort katilimei yesil ambalajlar ve yesil pazarlama ile ilgili, dort
katilime1 da yesil iiriinlerin fiyatlarinin yiiksek olasi ile ilgili ifadeler kullanmistir. Ug katilimer
miisterilerinin yesil iiriin ve yesil islemlerle ilgili bilingsiz olduguna yonelik degerlendirmeler yapmustir.
Ug katilimer ise pazarlama faaliyetleri kapsaminda herhangi bir degerlendirme yapmamustir.

Geri Doniisiim

Katilimcilarin - onaltist  yesil isletmecilik kapsaminda geri donilisim faaliyetleri ile ilgili
degerlendirmelerde bulunmustur. Bu ifadelere iliskin alt kod frekanslar1 tablodaki gibidir.

Tablo 7. Geri doniisiim alt kod frekans tablosu

Belgeler Yiizde Yiizde (gegerli)

Atiklarin geri doniistimii 13 76,47 81,25
Uriin kalitesinde diisiikliik 8 47,06 50,00
Coziinebilirlik 7 41,18 43,75
Geri doniistiiriilebilir malzeme kullanimi 5 29,41 31,25
Kaynaklarm etkin kullanimi1 4 23,53 25,00
Geri doniistiiriilmiis malzeme kullanimi 3 17,65 18,75
Atik yonetimi 3 17,65 18,75
Maliyet diigiirme 2 11,76 12,50
Kodlanmis BELGELER 16 94,12 100,00
Kodlanmamis BELGELER 1 5,88 -
ANALIZ EDILEN BELGELER 17 100,00 -

Katilimcilarin ontigii geri doniisiim siiregleri ile kendi atiklarini yeniden kullandiklarina yonelik
degerlendirmelerde bulunmustur. Ancak sekiz katilimei geri doniistiiriilmiis malzeme kullaniminin {iriin
kalitesinde diismeye neden olduguna yonelik ifadeler kullanmistir. Plastik {irlinler agisindan
¢oziinebilirlik ve geri doniistiiriilebilirlik 6nemli konulardir. Bununla birlikte ¢oziiniirliik katilimeilarin
sadece yedisi, geri doniistiiriilebilir malzeme kullanimi ise besi tarafindan dile getirilmistir. Dort
katilimc1 geri doniisiim faaliyetleri ile kaynaklarin daha etkin kullanimi, {i¢ katilimei iiriinlerde geri
donistiiriilmiis malzeme kullanimu ile ilgili degerlendirmeler yapmistir. Geri doniistiiriilemeyen atiklara
ilgili olarak ii¢ katilimc1 atik ydnetim islemlerinden bahsetmistir. iki katilimc1 ise geri doniisiimiin
maliyet diigiirme etkisinden bahsetmistir. Bir katilimer ise geri doniisiimle ilgili bir degerlendirme
yapmamistir.




INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

i Bmu

ANI N J-S0L  NSEITE

Etki

Katilimceilarin - ondordii  yesil isletmecilik faaliyetlerinin etkileri ile ilgili degerlendirmelerde
bulunmusgtur. Bu ifadelere iligkin alt kod frekanslar tablodaki gibidir.

Tablo 8. Etki alt kod frekans tablosu

Belgeler Yiizde Yiizde (gegerli)

Maliyet artis1 10 58,82 71,43

Imaj 8 47,06 57,14

Isyiikii 2 11,76 14,29

Orgiit gelisimine katk1 2 11,76 14,29
Kodlanmis BELGELER 14 82,35 100,00
Kodlanmamis BELGELER 3 17,65 -

ANALIZ EDILEN 17 100,00 -

BELGELER

Katilimcilarin onu yesil iiretimle ilgili faaliyetlerin maliyetleri artirdig: ile ilgili degerlendirmelerde
bulunmustur. Sekiz katilimc1 bu faaliyetlerin isletme imajin1 olumlu etkiledigini belirtmistir. Iki
katilimei yesil faaliyetlerin is yiikiini artirdigi, iki kisi de orgiit gelisimine katki sagladigi yoniinde
ifadeler kullanmistir. Katilimecilarin iicli yesil yonetimin etkilerine ydnelik bir degerlendirmede
bulunmamustir.

Oneri

Katilimcilarin oniigii yesil isletmecilik uygulamalarinin yayginlasabilmesi i¢in 6nerilerde bulunmustur.
Bu ifadelere iligkin alt kod frekanslar1 tablodaki gibidir.

Tablo 9. Oneri alt kod frekans tablosu

Belgeler Yiizde Yiizde (gegerli)
Yesil biling artmali 8 47,06 61,54
Ar-Ge yatirimi 5 29,41 38,46
Devlet destegi 4 23,53 30,77
Maliyet azalmali 2 11,76 15,38
Yasal diizenleme 1 5,88 7,69
Kodlanmis BELGELER 13 76,47 100,00
Kodlanmamis BELGELER 4 23,53 -
ANALIZ EDILEN 17 100,00 -

BELGELER

Yesil uygulamalarin artabilmesi icin sekiz katilimer yesil bilincin artirilmasina yonelik faaliyetlerin
yuriitiilmesi gerektigini, bes katilime1 yesil ar-ge yatirimlarinin artmasi gerektigini, dort katilimer yesil
uygulamalara devlet desteginin saglanmasi gerektigi, iki katilimci maliyetlerin azaltilmasinin
saglanmasi gerektigini ve bir katilimcr yasal diizenlemeler yapilmasi gerektigini ifade etmistir. Dort
katilimci ise herhangi bir 6neride bulunmamustir.

Kelime bulutu

Nitel ¢aligmalarda katilimcilarin kullandiklar: ifadeler 6nemlidir. Ayni1 kokten kelimeler birlestirildikten
sonra olusturulan kelime bulutu agagidaki gibidir.
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Sekil 2. Kelime bulutu

Kelime bulutu incelendiginde iiriin, iiretim, geri, doniisiim, miisteri, ¢evre, yesil, hammadde, tedarik¢i
ve talep kelimeleri en ¢ok kullanilan kelimeler olarak goriilmektedir. Kelimeler dikkate alindiginda
plastik sektorii agisindan yesil isletmecilik faaliyetlerinde geri doniisiimiin 6nemi géze ¢arpmaktadir.
Miisteri, hammadde, tedarikgi ve talep kelimeleri yesil isletmecilikte tedarik zincirinin bir biitiin olarak
degerlendirildigini ortaya koymaktadir.

Sonuc ve Oneriler

Plastik hayatimizin her alaninda kendine yer bulmus, kolay islenebilen, her sektorde faydalanilan,
kullanilmasi1 kaginilmaz bir materyal olarak karsimiza ¢ikmaktadir. Cevrecilik ile ilgili olarak en ¢ok
g6z batan materyallerden biri de plastiktir. Posetler ve pet siseler dogada ¢oziinmesi uzun zaman alan
ve ¢Op ve kirlilik deyince ilk akla gelen tiriinler arasinda yer almaktadir. Artan diinya niifusuyla birlikte
plastik kullanimi1 da artmakta, plastik atiklar1 sorunu ¢ok daha fazla 6nem kazanmaktadir.

Gilintimiizde cevrecilik bilinci giderek artmakta, hayatin her alaninda siirdiiriilebilir bir ekolojik denge
icin neler yapilmasi gerektigi arastirilmaktadir. Doga dostu yaklagimlar “yesil” kelimesi ile
tanmimlanmaktadir. Isletmelerin tedarikten satis sonrasina kadarki tiim deger zinciri iizerindeki ekolojik
denge kaygili faaliyetleri yesil tedarik, yesil inovasyon, yesil {iriin, yesil {iretim, yesil pazarlama gibi
yesil isletmecilik kavramlariyla hayat bulmaktadir.

Bu calisma plastik sektoriinde calisan firmalarda yesil isletmecilik ile ilgili alginin ve durumun
anlagilabilmesi i¢in 17 firmanim birim yoneticileri ile yapilan miilakatlara iliskin degerlendirmeleri
icermektedir. Yapilan degerlendirmelerde katilimcilarin ifadeleri yonetim, iirlin/iiretim, tedarik, geri
doniisiim, pazarlama, etki ve Oneri olmak {izere yedi baglik altinda kodlanmigtir. Yapilan
degerlendirmeler sonucunda firma st yonetimlerinin yesil isletmecilik konusunda bilingli oldugu,
cogunlukla bu faaliyetlerinde ekolojik kaygmin ve miisteri taleplerinin yol gosterici oldugu
anlagilmaktadir. Miisterilerden gelen yesil talebin firmalar1 yesil isletmecilige zorlayacagi agiktir.

Yonetim ile ilgili ifadeler incelendiginde arastirma yapilan firma yoneticilerinin yesil iiretim ile ilgili
biling diizeylerinin yeterli oldugu anlasilmaktadir. Yonetimin destegi olmadan bir firmada faaliyette
bulunulmasi olanakli olmadigindan dolay1 iist yonetimin desteginin 6nemli oldugu goriilmektedir.
Uretimle ilgili olarak en ¢ok dikkat ceken, yesil Ar-Ge/inovasyon ve teknolojik uyum ile ilgili
ifadelerdir. Dogada daha kolay ¢6ziinebilen iiriinlerin tasarimi ve firmalarin yesil iiretim icin gerekli
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teknolojik degisimi saglamasi da sik dile getirilen hususlar arasindadir. Bu da gostermektedir ki firmalar
dijital doniisim faaliyetlerine yeterli 6nemli vermelidir.

Yesil iirlin i¢in hammaddenin de buna uygun olmasi gerekmektedir. Katilimcilar genel olarak
tedarikgilerin bu konuda bilingli oldugunu ve firmalarin yesil tedarik stireglerini dikkate aldigini ifade
etmislerdir. Yesil iiretim i¢in tedarikgilerle igbirliginin yapilmasi, yesil tiretim yapan tedarikg¢ilerin tercih
edilmesi, yesil inovasyon faaliyetlerine destek olabilecek ¢evik tedarik¢iler ile ¢alisilmasi 6nem arz
etmektedir.

Yesil isletmecilik uygulamalarinin en nde gelenlerinden biri geri doniigiim olup, firmalarin atiklarin
geri doniisil ile ilgili ¢aligsmalarinin oldugu ve ¢oziinebilirlige 6nem verdikleri anlagilmaktadir. Bununla
birlikte geri doniistiiriilmiis materyal kullanimimin iiriin kalitesi {izerinde olumsuz etkisi oldugu
anlasilmaktadir. Bu geri doniistim ile ilgili olarak yeni ¢caligmalarin gerekliligini ortaya koymaktadir.

Miisteri istek ve ihtiyaglarin1 karsilama isletmelerin temel amaglarindan biridir. Yapilan
degerlendirmeler incelendiginde miisterilerin yesil bilince sahip oldugu anlasilmaktadir. Ayrica yesil
iirlinlerin pazarlama agisindan da kolaylik sagladigi ifade edilmistir. Bu yesil isletmecilik faaliyetlerinin
yayginlagmasi a¢isindan 6nemli bir durumdur.

Yesil isletmecilik faaliyetlerinin maliyetleri artirdig1 ifade edilmis olsa da firma imaj1 lizerinde olumlu
etkiye sahip oldugu da ifade edilmistir. Bu tiir faaliyetlerin artmasi i¢in yesil bilincin artirilmasi ve bu
alandaki Ar-Ge galismalarina agirlik verilmesi gerektigi en ¢ok dile getirilen Oneriler arasindadir.
Arastirma sonucunda yesil iiretimin artmasi i¢in firmalarin devlet desteginin artmasini talep ettigi
goriilmektedir.

Kelime bulutu incelendiginde yesil isletmeciligin tedarikten miisteriye tiim deger zincirini kapsayan bir
stire¢ oldugu ve plastik sektorii agisindan geri doniisiimiin bu faaliyetlerdeki 6nemi anlagilmaktadir.

Bu ¢alisma Tiirkiye’nin dnde gelen plastik sektoriinde faaliyet gosteren firmalar lizerinde yapilmistir.
Dolayisiyla ¢alismanin farkli sektorlerde de yapilmasi gerekmektedir. Orneklem biiyiik &lgekli
firmalardan olusmasi nedeniyle iist yonetimin desteginin oldugu anlagilmaktadir. Ancak calismanin
KOBI’ler iizerinde de yapilmasi ve yoneticilerin tutumlarinin 8lgiilmesi gereklidir. Ayrica KOBI’ler
iizerinde yapilacak caligmada yesil iiretim, yesil iirlin dizayni, yesil inovasyon gibi konularda biling
diizeylerinin ve beklentilerinin arastirilmasi yerinde olacaktir.
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ABSTRACT

The snack food business is mushrooming in Indonesia, especially with the rapid development of today’s
free trade. One of the very promising foods to be sold is a snack that is considered more potential and
profitable, namely basreng. This article discusses the happy tummy basreng business in the Rcs Kajen
housing complex, Pekalongan, which is a relatively simple basreng business but has a very large market
share. The purpose of this research is to find out how feasible a basreng business is going well and can
help the people’s economy during the current rapid development of trade. This research method uses
an approach method with sources in the form of observation and interviews, with data collection in the
form of primary data and secondary data, in addition to using non-financial techniques including
technical, market and marketing considerations applied. The results of this study reveal that the basreng
happy tummy business is good to run with SWOT calculations.

Keywords: UKM, Snack, Business Feasibility.

INTRODUCTION

In the midst of increasingly complex changes in the business environment, the Indonesian SME industry
is currently faced with a very challenging scenario. With the rapid development of free trade,
competition is getting tougher and coming from various places, both at the local, regional and
international levels. Small and medium enterprises (SMES) are businesses that play an important role
in the national economy. At this time, SMEs are actively running in various regions in Indonesia. One
of the areas that runs this business is Kajen Pekalongan, where there are many SMEs that have been
established and run certain businesses, one of which is in the field of basreng product industry. The
flexible role of SMEs is able to absorb labor quickly regardless of the level of education of the
workforce. So that besides playing an important role in the national economy, SMEs also play a role in
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tackling the unemployment rate. Such a position places the role of UKM as one of the pillars of the
development of a people’s economic system as a form of building the national economy.

One of the very promising foods to be sold is snacks which are considered more potential and profitable.
Departing from survey results and observations of suitable snack businesses, the authors are interested
in conducting research related to business feasibility of fried meatballs (basreng). At present, basreng
culinary is widely known in Indonesia and is being loved by all levels of society and all ages because
the taste varies and is dominated by a strong spicy taste, basreng can also be said to be a very profitable
snack to sell because it generates substantial profits is a relatively simple business opportunity, has a
sizeable market share, and is attractive to people who enjoy watching television, socializing, and holding
events. Where basreng itself is a snack made from processed meatballs which are sliced thin and then
fried. Basreng can also be served with a sprinkling of spicy seasonings with varying levels of spiciness
and other flavors.

With a business feasibility study, a Basreng SME business will run well. A business feasibility study is
an assessment of a business plan to assess the feasibility of a business when it is built or when it is
operational on a regular basis to achieve maximum profit in an unspecified time.

The purpose of this research is to find out how feasible a Basreng UKM business is running well and
can help the people’s economy during the current rapid development of trade.

RESEARCH METHODS

The method used in this research approach with data sources used are: primary data and secondary data.
Data collection methods used by researchers include: observation and interviews. Basreng entrepreneurs
or business owners are used to conduct interviews with consumers who are used as additional sources
of information on this company. In addition, non-financial techniques including technical, market and
marketing considerations are applied.

RESULTS AND DISCUSSION
Market segmentation

The market segmentation of this product is for the general public because it can be enjoyed by all walks
of life, from children, adults, mothers, fathers to the elderly who can also enjoy this product.

SWOT analysis

1. Strategis

o This basreng happy tummy product uses quality, delicious, instant fish meatballs that are easy
to process and at very affordable prices.

o Materials are hygienically produced

o Can be enjoyed by all levels of society.

2. Weakness

o Products are very marketable or easily imitated by market prey.

o Not very well known brand.

o Processor manufacture is not instant (fast).

3. Opportunity

. The number of government support programs for MSMEs can be used as an opportunity to
expand product marketing.

o The target market is quite broad because of the high number of snack fans.

o Practically, consumers do not need to bother in serving this product.
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o Perfect to mix and match with other heavy dishes.

4, Threath

) The breadth of the market, snacks are considered to be very much giving rise to new competitors

or competitors with the same product.

o Competitor product prices are more affordable or cheaper.

sales plan

A sales plan is a tool for creating strategies and action plans to achieve sales goals.
a) Promotion aspect

To attract the interest of these basreng happy tummy consumers, the following promotions are held: For
customers who buy in large quantities, they get the same free product, and there is a free sample to try
(testimonials) on their first purchase.

b) Marketing aspect
o Product

This business already has its own brand name, namely basreng happy tummy, even though the brand is
not very well known. In terms of packaging, this basreng uses a standing pouch with 2 different sizes
and packaging weights, namely 70gr and 100gr. Which basreng happy tummy consists of 2 flavors,
namely Original and Spicy. In general they provide added value and differentiation to the products and
services provided to their customers compared to their competitors.

. Price

On the other hand, the prices they offer remain competitive and competitive, they also pay attention to
the prices offered by other competitors, with prices that are relatively cheap and can be reached by all
people without reducing the quality and content of the product. In contrast to the trading sector, they
use more aggressive pricing techniques to outperform their competitors and gain market dominance in
their territory.

. Place

In terms of marketing, this basreng business is more flexible because it uses a pre-order system, and is
usually done by COD which can be done anywhere according to the agreement of the buyer and seller.

. Promotion

This basreng business promotes through social media such as; WhatsApp, Instagram, Facebook by
posting pamphlets that attract consumers.

CONCLUSION

Based on the results of an analysis of the feasibility aspects of the business, it can be concluded that this
basreng business is good enough to run, in terms of market analysis and marketing aspects. Even though
it has many competitors exploring the same business, with different levels of strengths and weaknesses.

REFERENCES

Sunyoto D. Dasar-Dasar Manajemen Pemasaran (Konsep, Strategi, dan Kasus). 1st ed. Yogyakarta:
CAPS (Center for Academic Publishing Service); 2014

Budiarto, Rachmawan, 2019. Pengembangan UMKM antara konseptual dan pengalaman praktis.
Yogyakarta: gadjah Mada university press

1. Lampiran (Jika ada)




INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

GELENEKSEL YAGMURSUYU DRENAJ SITEMLERININ TASKIN ANALIZi VE
KENTSEL SURDURULEBILIR DRENAJ SISTEMLERI ORNEKLERI

FLOOD ANALYSIS OF CONVENTIONAL STORMWATER DRAINAGE SYSTEMS AND
EXAMPLES OF URBAN SUSTAINABLE DRAINAGE SYSTEMS

Burak CIRAG
Atatiirk Universitesi, Miihendislik Fakiiltesi, fnsaal Miihendisligi Béliimii, Erzurum, Tiirkiye.
ORCID NO: 0000-0002-7721-5128
Mahmut FIRAT
Inonii Universitesi, Miihendislik Fakiiltesi, fnmat Miihendisligi Boliimii, Malatya, Tiirkiye.
ORCID NO: 0000-0002-8010-9289

OZET

Kentsel bolgelerde gecirimsiz alanlarin artmasi ve buna bagli olarak yiizeysel akisin artmasi, kentsel
taskin olasiligin1 arttirmaktadir. Insanlarin yogun olarak yasadig: bolgelerdeki kentsel tagkinlar, can ve
mal kayb1 gibi 6nemli olumsuz sonuglar ortaya ¢ikarabilmektedir. Bunun yan1 sira tagkinlar, kentsel
bolgelerde bulunan tarihi ve sanatsal yapilara verecegi zararla sehrin sosyal ve ekonomik o6zellikleri
acisindan ciddi sonuglara sebebiyet verebilmektedir. Bu nedenle tagkinlarin verecegi zarari en aza
indirmek icin yagis, drenaj sistemleri ile tahliye edilmesi gerekmektedir. Ag benzeri yapiya sahip
geleneksel drenaj sistemlerinin, iklim degisikligi, yogun kentlesme gibi etkilerden dolay1 zaman zaman
kapasitesi yagisi tahliye etmekte yeterli olmamaktadir. Bu nedenle, yesil ¢ati, yagmur hendegi gibi
yapilarla giiglendirilen siirdiiriilebilir drenaj sistemleri, yagis miktarin1 ve pik akisi azaltma amaciyla
kullanilmaktadir. Bu ¢alisma Malatya ilinde mevcutta hizmet veren yagmursuyu drenaj sistemlerinin
performansini degerlendirmeyi amaglamaktadir. Bu kapsamda, hidrodinamik modelleme yetenegine
sahip InfoWorks ICM yazilimi kullanilmistir. Sayisal yiikseklik modeli, bina verileri ve arazi kullanim
tiirti verileri ile model olusturulmustur. Analiz, 10 y1l geri doniis periyodu ve 10 dakikalik yagis siiresine
sahip yagis i¢in gerceklestirilmistir. Tagkin yayilim haritasi ve boru-baca kesitleri ile ¢alisma alani i¢in
tagskin durumu analiz edilmistir. Analiz sonucunda yagmursuyu drenaj sistemlerinin bazi bolgelerde
yagist desarj edemedigi ve yagisi bacalarda biriktirdigi goriilmektedir. Caligmanin sonunda, uygulamasi
yapilan ve literatiirde bulunan siirdiiriilebilir drenaj sistemlerine 6rnekler verilmistir.

Anahtar Kelimeler: Siirdirilebilirlik, tagkin, taskin analizi, yagmursuyu drenaj sistemleri

ABSTRACT

The increase in impervious areas in urban areas and the consequent increase in surface runoff increases
the probability of urban flooding. Urban floods in densely populated areas can cause significant negative
consequences such as loss of life and property. In addition, floods can cause serious consequences for
the social and economic characteristics of the city by damaging historical and artistic structures in urban
areas. Therefore, in order to minimize the damage caused by floods, rainfall must be discharged through
drainage systems. Traditional drainage systems with a network-like structure sometimes have
insufficient capacity to drain rainfall due to climate change and dense urbanization. Therefore,
sustainable drainage systems reinforced with structures such as green roofs and rain ditches are used to
reduce the amount of rainfall and peak runoff. This study aims to evaluate the performance of existing
stormwater drainage systems in Malatya province. In this context, InfoWorks ICM software with
hydrodynamic modeling capability was used. The model was created with digital elevation model,
building data and land use type data. The analysis was performed for rainfall with a return period of 10
years and a rainfall duration of 10 minutes. Flooding situation for the study area was
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analyzed with flood inundation map and conduit-node sections. As a result of the analysis, it is seen that
stormwater drainage systems cannot discharge the rainfall in some regions and accumulate the rainfall
in the nodes. At the end of the study, examples of sustainable drainage systems implemented and found
in the literature are given.

Keywords: Sustainability, flood, flood analysis, stormwater drainage systems

GIiRiS

Siirdiriilebilirlik, genigs bir sekilde gelecek nesiller igin ekosistemi tahrip etmeden insanlarin
ihtiyaglarin1 kargilamak olarak tanimlanabilir (Brundtland ve Khalid, 1987; Huang vd., 2015).
Surdiiriilebilirlik farkl birgok alanda karsimiza ¢ikmaktadir (Cengiz & Kahvecioglu, 2016; Miiftioglu
& Pergin, 2015; Senol & Giirbey, 2020). Bu alanlardan biri olan siirdiiriilebilir sehir ise ekosistem
hizmetlerini siirdiiren ve gelistirme kapasitesi ile insanlar i¢in siirdiiriilebilir refah saglayabilen sehirler
olarak ifade edilmektedir (Huang vd., 2015; Zhao, 2011). Siirdiiriilebilir sehir olma yolunca
stirdiiriilebilir kentsel drenaj sistemleri de oldukca onemlidir. Gelismekte olan kentsel bolgeler, asir
yagis olaylarinda verimli ¢alismak ve sehrin gevre kalitesinin korunmasi i¢in uygun drenaj sistemlerine
ihtiyag¢ duyar (Dibaba, 2018; Zhou, 2014). Siirdiiriilebilir kentsel altyap1 sistemi su an icin islevsel olmali
ve gelecekteki belirsiz kosullara uyarlanabilir olmalidir (Dong vd., 2017). Son zamanlarda iklim
degisikligi ve artmakta olan kentlesme etkisinde islevini devam ettirebilecek siirdiiriilebilir drenaj
hizmetlerinin  kurulmasim1 saglayacak c¢ozlimler {zerinde ¢alisilirken, drenaj sistemlerinin
stirdiiriilebilirligi konusu da daha fazla 6nem kazanmaktadir (Dibaba, 2018). Bu kapsamda literatiirde
pek cok calisma yapilmustir. Rodriguez-Rojas vd. (2018) yilinda yaptiklar1 ¢alismada, ispanya’nin
Granada sehrinde siirdiiriilebilir kentsel drenaj sistemlerinin basarili bir sekilde uygulanmasi ve
izlenmesi orneginin sonuclarin1 gostermeyi amaclamislardir. Bu kapsamda Cartuja Universitesi
kampiisiine 3 farkli gecirgen kaplama tiirii yaparak hem birbirleriyle hem de kaplamasiz haliyle
sonuglar1 karsilagtirmiglardir. 8 farkli yagis olayma dayali olusturduklari modele gore gecirgen
kaplamalarin ytizeysel akisi, bir yagis olay1 hari¢ sifira indirdigi sonucuna ulagsmislardir. Ayn1 sekilde
pik akis1 da sifira yakin degerlere ¢ekildigi sonucuna varmislaridir. Ayrica ¢alisma sonucunda, toprak
sizdirmazhigim sinirlamak, hafifletmek ve telafi etmek igin bir yontem olarak bu tiir kaplamalarin
kentsel planlamaya entegre edilmesinin ne kadar faydali olacagini belirtmislerdir. Locatelli vd. (2014)
ise yesil catilarin kentsel drenaj modellerine dahil edilerek degerlendirilebilecegini ve bu amagla yesil
catinin uzun siireli ve tek olayli hidrolojik performansini degerlendirmek i¢in bir model sunmuslardir.
Model sonucunda dogrulanan veriler, Danimarka da simiilasyon sonuglarinin istatiksel analizine dayali
olarak Olciilmiigtiir. Sonuclar, akis yogunlugunun ve akis hacimlerinin yesil catilar ile azaltildigim
gostermektedir. Bu nedenle yesil catilarin, gelecekteki kentsel yagmursuyu yonetim planlarinin énemli
bir parcasi olma potansiyeline sahip oldugunu belirtmislerdir. Cirag ve Firat (2022) yaptiklari caligmada
InfoWorks ICM modelini kullanarak Malatya il merkezi i¢in arazi kullanim tiirii ve ylizeysel akis
etkilerini degerlendirmislerdir. 3 farkli senaryoya dayandirarak kurduklari model sonucunda arazi
kullanim tiirii ve yiizeysel akis degerlerinin kullanildigi senaryoda diger senaryolara gore daha az akis
kollarinin olustugunu belirtmislerdir.

Bu calismada, mevcutta hizmet veren yagmursuyu drenaj sistemlerinin taskin analizi yapilarak,
kapasitesi yetersiz olan sistemlerin, siirdiirilebilir drenaj sistemleri kapsaminda ¢oziimler onerilmesi
amaglanmigtir. Tagkin analizi i¢in InfoWorks ICM modeli kullanilmigtir. Modele sayisal yiikseklik
modeli (SYM), bina verileri, arazi kullanim tiirii verileriyle birlikte tagkin performansini incelemek igin
mevcutta hizmet veren yagmursuyu drenaj sistemleri dahil edilmistir. Analiz 10 y1l geri doniis periyodu
ve 10 dakikalik yagis siiresi igin gergeklestirilerek taskin yayilim haritasi olusturulmustur. Calismanin,
sehirlerin siirdiiriilebilir drenaj sistemleri planlarma ve uygulamalarma fikir olusturulabilecegi
disiiniilmektedir.
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MATERYAL VE YONTEM
Calisma Alam

Calisma alan1 olarak Tiirkiye’nin dogusunda bulunan Malatya ili se¢ilmistir. Malatya ili 13 ilgeye ve
718 mahalleye sahiptir ve niifusu 31 Aralik 2021 itibariyle 808.692’dir (MalatyaValiligi, 2022b). Dogu
Anadolu Bolgesi’nin Yukart Firat Havzasinda bulunan Malatya il arazisinin %30’u ormanlik ve
fundaliklarla, %10°u ise ¢ayir ve meralarla kaplidir (MalatyaValiligi, 2022a). Calisma kapsaminda
12.313 km? alana sahip Malatya ilinde yaklasik 332 km? bir bolge 2 boyutlu (2B) alan segilerek analizi
gergeklestirilmistir.

Sekil 2. Calisma alaninda ge¢miste meydan gelmis tagkin goriintimii
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Verilerin Temini ve Diizenlenmesi

Analiz kapsaminda 1 boyutlu hidrodinamik simiilasyonlar ve 2 boyutlu simiilasyonlar i¢in tek bir
yazilimda dogru bir sekilde modellemeyi saglayan InfoWorks ICM modeli kullanilmistir (Innovyze,
2022). Modele girdi olarak SYM, bina verileri ve arazi kullanim tiirii verileri kullanilmistir. SYM verisi
Malatya Su ve Kanalizasyon idaresi (MASKI)’nden temin edilmis olup, ¢oziiniirliigii 10 m-10 m olarak
ayarlanmistir. Arazi kullanim tiirii verisi Tarim ve Orman Bakanlig1’ndan temin edilmistir. Temin edilen
arazi kullamim tiiri verisi, Papaioannou vd. (2018) yaptiklar1 ¢alismadaki CORINE (Coordination of
Information on the Environment) arazi ortiisii verilerine gére Manning'in piiriizliilik katsayisinin
ortalama degerleri tablosuna gore diizenlenmistir. Bu baglamda 9 farkli arazi kullanim tiiriine bagh
olarak 144 adet alan verisi diizenlenerek modele uygun hale getirilmistir. Malatya kent merkezine ait
bina verileri MASKi’den temin edilerek, model kosullarini degistirecek bina verileri analize dahil
edilmek i¢in diizenlenmistir.

Olusturulan model sonucunda analizin gerceklestirilmesi igin bir diger girdi parametresi ise yagis
siddetidir. Bu nedenle 10 y1l geri doniis periyodu ve 10 dakikalik yagis siiresine sahip veri Meteoroloji
Genel Midiirliigii (MGM)’den temin edilmistir. Analiz i¢in 69 mm/saat’lik yagis siddeti degeri
kullanilmastir.

Caligma alanina ait verilerin, analizin yapilacagi InfoWorks ICM programindaki goriiniimii ve kesitlere
ait lejant degerleri Sekil 3’de verilmistir.
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Sekil 3. InfoWorks ICM'de verilerin goriiniimii ve kesitler i¢in lejant degerleri
ARASTIRMA VE BULGULAR

Caligsma alanina ait kentsel tagkin yayilim haritas1 olusturmak i¢in InfoWorks ICM kullanilmistir. Analiz
10 y1l geri doniis periyodu ve 10 dakikalik yagis siiresi i¢in 60 dakika olarak gerceklestirilmistir.
InfoWorks ICM yazilim1 analiz siiresince istenilen zaman i¢in tagkin yayilim haritalari olugturulmasina
imkan saglamaktadir. Tagkin yayilim haritalarinda tagskinin en ¢ok zarar veren ani olduk¢a dnemlidir.
InfoWorks ICM yazilimi analize dahil edilen her parametrenin, analiz siiresi boyunca en ¢ok zarar veren
goriintiistinii tek bir kesitte goriintiilenmesine imkan saglamaktadir. Bu kapsamda 10 yi1l geri doniis
periyodu ve 10 dakikalik yagis siiresi igin Malatya ilinin sehir merkezini kapsayan 2B alanin en ¢ok
zarar veren goriintiisi Sekil 4’te verilmistir.
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Sekil 4. 10 y1l geri doniis periyodu ve 10 dakikalik yagis siiresine maruz birakilan 2B alana ait tagkin
yayilim haritas1 (Cirag, 2021)

Uzun siireli yagislarin aksine kisa siireli ve siddetli yagislar, zaman zaman olumsuz sonuglar
dogurabilmektedir. Bu yagislar, aniden ve yogun bir sekilde meydana geldigi i¢in yagmursuyu drenaj
sistemlerini bir hayli zorlayabilmektedir. Sekil 4’de goriildigii gibi sadece 10 dakika siiren yagisin 60
dakikalik analizi sonucunda ciddi akislarin meydana geldigi goriilmektedir. insanlarm yogun olarak
yasadig1 ve gecirimsiz alanlarin ¢ogunluk olarak bulundugu sehir merkezlerinde, ciddi akislarin
meydana gelmesi sonucunda olusan tagkinlar, bodrum katlarin dolmasina, giinliik rutin hayatin
engellenmesine hatta can kaybina sebebiyet verebilmektedir. Bu gibi risklerden dolay1 taskinlarin
meydana gelmeden dnce fikir vermesi agisindan tagkin yayilim haritalarinin olusturulmasi, taskinin
cevresel, sosyal ve ekonomiye yonelik olumsuz etkilerinin minimize edilmesi agisindan oldukga
onemlidir.

Calisma alaninda mevcutta hizmet veren bir yagmursuyu drenaj sisteminin analiz kapsaminda en ¢gok
zarar veren andaki goriintlisi Sekil 5’te verilmistir.
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Sekil 5. Caligsma alaninda hizmet veren yagmursuyu drenaj sisteminin tagkin yagist sonucu en ¢ok
zarar veren andaki goriiniimii
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Tagkin yagiginin zarar vermeden giivenli bir bolgeye desarjini saglamaya yarayan yagmursuyu drenaj
sistemleri zaman zaman bu goérevi diizgiince yerine getirememektedir. Sekil 5°te goriildiigi tizere, 10
yil geri doniis periyodu ve 10 dakikalik yagis siiresi i¢in yapilan analiz sonucunda yagmursuyu drenaj
sisteminin kapasitesinin yetersiz kaldigi goriilmektedir. Ayrica kapasitesi doldugu ve uygun bir sekilde
desarj edemedigi i¢in yagisin bacalarda doldugu ve yeryiiziine tekrar tastig1 goriilmektedir.

SONUC VE ONERILER

Bu ¢alisma, mevcutta hizmet veren yagmursuyu drenaj sistemlerinin kapasitelerinin yetersiz kaldigi
durumlarda, siirdiiriilebilirligi saglayabilecek ve taskin riskini minimize edebilecek Onerilerde
bulunulmasi amaglanmigtir. Bu kapsamda tagkin analizi gerceklestirilmis ve ¢aligma alaninda ciddi
akislarin olustugu ve yagmursuyu drenaj sistemlerinin yer yer yagisi uzaklastiramadigi sonucuna
ulasilmistir. Caligmanin bu boliimiinde yagmursuyu drenaj sistemlerinin yiikiinii hafifletebilecek
uygulamalara deginilmistir.

Cokertme Baca Uygulamasi

Kayseri Su ve Kanalizasyon Idaresi (KASKI), mevcutta hizmet veren yagmursuyu drenaj sistemlerine
yagisi bekleterek suyun yer alti suyuna karigmasini saglayabilecek ¢okertme baca uygulamalar ile
tagkin1 azaltabilecek ¢oziimler {iiretmislerdir. Bu ¢6zlim, yagislardan sonra kapasitesi yetersiz
oldugundan geri tasan yagmursuyu drenaj sistemleri i¢in halk tarafindan gelen sikayetler tizerine, ayni
yagmursuyu drenaj sistemi igin suyu geg¢irimsiz alandan gegirimli alana desarj edip ¢okertme baca da
topraga sizana kadar bekletilmesine dayanmaktadir (Sekil 6). KASKI yetkilileri, bu uygulamanin tagkini
azaltmada etkili oldugunu belirtmislerdir.

Sekil 6. KASKI ¢okertme baca uygulamasi
Yagmur Hendeginin Kullanimi Uygulamasi

Ugur ve Akyiiz (2017) yaptiklar1 ¢alismada geleneksel drenaj sistemlerine bir alternatif olarak, su
kaynaklarinin siirdiiriilebilir bir sekilde kullanilmasina imkan tantyan yagmur hendeklerinin kullanimini
onermislerdir. Islak ve kuru olmak iizere iki ¢gesidi bulunan yagmur hendeklerinin, yagis1 hendek iginde
toplayarak suyun yeralt1 suyuna sizmasini sagladigini ve gegirimsiz yiizeylerden dolay1 artan yiizeysel
akig1 azalttigr igin kentsel tagkin olaylarinin sikligin1 ve siddetini azaltmada yardimci oldugunu
belirtmislerdir. Ayrica yagmur hendekleri, yeralti suyunu besledigi i¢in tarimsal sulama suyu talebini
de azaltmada yardimci olan siirdiiriilebilir bir tarim uygulamasi olarak da 6n plana g¢ikmaktadir.
Bahceye, site alanina veya bdlgeye biiyiik yatirimlar gerektirmeden kolayca uygulanabildigi gibi giizel
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bir gbriintii olusturmasi, yagmur hendeklerinin bir bagka faydasidir. Son olarak hem kentsel hem de
tarimsal bolgelerde drenaj sistemi agisindan pek cok fayda sagladigr i¢in iilkemizin ekonomik ve
stirdiiriilebilir gelisimi agisindan oldukca 6nemli oldugunu belirtmislerdir.

s et

Sekil 7. Yagmur hendeginin genel goriiniimii (Ugur & Akyliz, 2017)
Yesil Cat1 Uygulamasi

Shafique vd. (2018) yaptiklar1 ¢alismada kentlesmenin etkisini azaltmak i¢in siirdiiriilebilir bir yaklagim
oldugu kanitlanan yesil ¢ati uygulamalarma tiim diinyada ilginin arttigin1 belirtmislerdir. Farkli yagis
olaylarma dayali olan bu ¢alismada yenilenen yesil ¢atilarin yagmursuyunu daha uzun siire tuttugunu
vurgulamiglardir. Yesil catilarin farkli yagis olaylarinda toplam akisim %10 ile %60’m1 tutma
kabiliyetine sahip oldugu sonucuna ulagsmislardir. Sekil 8’de diinyada farkli yesil ¢att uygulamalar
verilmigtir.
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Yesil catilar geleneksel catilara gore evapotranspirasyona izin verir. Yagan yagmursuyu, once yesil
catilarda depolandig1 i¢in geleneksel ¢atilara gore yiizeysel akisi geciktirir. Ayrica tepe akisi ve toplam
ylizeysel akis hacmini azaltmada geleneksel catilara gore oldukga etkilidir (Sekil 9). Bundan dolay1 yesil
catilar, yiiksek oranda kentselmis bdlgeler i¢in ani tagkin sorunlarim olasiligini1 azaltir (Shafique vd.,
2018).

E
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=
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Sekil 9. Yesil ¢att uygulamasinin yiizeysel akisa etkisi (Shafique vd., 2018)
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YAGMURSUYU DRENAJ SiSTEMLERINDE MEYDANA GELEN ARIZALARIN SiSTEM
OZELLIKLERINE VE KONUMSAL DEGIiSiMINE GORE iNCELENMESI
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OZET

Yagmursuyu drenaj sistemleri, kentsel alanlarda yagist insanlara ve cevreye zarar vermeden
uzaklastirilmasini saglayan sistemlerdir. Bu sistemlerde planlama, tasarim, ¢evresel etkiler, iscilik, yagis
kosullar1 gibi faktdrlere bagl olarak arizalar meydana gelmektedir. Arizalara zamaninda miidahale
edilmezse sistem de teknik aksakliklar meydana gelebilmekte hatta can ve mal kayiplarina yol
acabilecek sonuglar ortaya ¢ikabilmektedir. Bu nedenle bu sistemlerde olusan arizalarin analiz edilmesi
ve uygun ¢dziim yollarinin belirlenmesi gerekmektedir. Bu ¢aligmada, Kayseri ili Kocasinan, Melikgazi
ve Talas ilgeleri calisma alami olarak belirlenmistir. Calisma, bu ilgelerde bulunan 92 mahallede
01.01.2020-31.08.2022 tarihleri arasinda meydana gelen arizalarin detayli bir analizi sunulmustur. Bu
kapsamda 903 mekansal 6zellige sahip ariza verisi; boru malzemesi, boru ¢ap1 ve ariza nedenine gore
alt kategorilerde incelenmistir. Ilgelere gore toplam ariza sayisi belirlenerek, arizalarm zamansal
ozellikleri de analiz edilmistir. Ayrica ariza verilerinin yogunlugunun gorsellestirilmesi amaciyla Arc-
GIS 10.5’de Kernel yogunluk haritalar1 olusturulmustur. Calisma sonucunda en fazla arizanin PVC
borularda meydana geldigi belirlenmistir. Boru ¢apina gore en fazla ariza 150 mm ¢apa sahip borularda
gergeklesmistir. Arizalar en ¢ok hat ve bacalarin dolmasiyla meydana gelmistir. Kernel yogunluk
haritalari, ¢aligma alaninin ¢ogunlugunda niifusun arttig1 yerlerde ariza sayismin da arttigini
gostermektedir.

Anahtar kelimeler: Ariza kayitlari, Kernel yogunluk analizi, Yagmursuyu drenaj sistemleri, Yogunluk
haritalar1

ABSTRACT

Stormwater drainage systems are the systems that remove rainfall in urban areas without harming people
and the environment. In these systems, failures occur due to factors such as planning, design,
environmental impacts, workmanship, precipitation conditions. If failures are not intervened in a timely
manner, technical failures may occur in the system and even results that may lead to loss of life and
property may occur. For this reason, it is necessary to analyze the failures that occur in these systems
and to determine appropriate solutions. In this study, Kocasinan, Melikgazi and Talas districts of Kayseri
province were determined as the study area. The study presents a detailed analysis of the failures that
occurred in 92 neighborhoods in these districts between 01.01.2020-31.08.2022. In this context, 903
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spatially specific failure data were analyzed in subcategories according to pipe material, pipe diameter
and cause of failure. By determining the total number of failures by districts, the temporal characteristics
of the failures were also analyzed. In addition, Kernel density maps were created in Arc-GIS 10.5 to
visualize the density of failure data. As a result of the study, it was determined that the highest number
of failures occurred in PVC pipes. According to pipe diameter, the highest number of failures occurred
in pipes with a diameter of 150 mm. Most of the failures occurred when the lines and chimneys were
filled. Kernel density maps show that where the population increases in the majority of the study area,
the number of failures also increases.

Keywords: Failure records, Kernel density analysis, Stormwater drainage systems, Density maps

GIiRiS

Giliniimiizde iklim degisikliginin bir gostergesi, kuraklik veya asir1 yagis sonucu tagkin gibi bazi dogal
afetlerin siklik ve yogunluklarindaki artiglardir (Acar & Gonencgil, 2022). Bununla birlikte kiiresel
iklim modeli senaryolari, bolgeden bolgeye farkliliklar gosterse de kiiresel ortalama yillik yagis
miktarinin artacagini gostermektedir (Djordjevié¢ vd., 2011). Gog ve niifus etkisi ile genellikle ¢ok hizli
bir sekilde biiyiiyen kentler, her tiirlii riskin felakete doniligmesini kolaylastirmaktadir (Kadir Hakan,
2007; Onen & Ogras, 2019). Kentlerde iklim degisikliginin etkileri, yetersiz ve eksik veya bakimsiz
drenaj sistemleri ve kontrolsiiz biiyiime sonucu kentsel tagkinlar meydana gelmektedir (Cirag & Firat,
2022; Naiji vd. 2021). Kentsel alanlarda yergekimi ile ¢alisan borulara sahip, agag¢ benzeri yapida olan
ve kentsel tagkinlarin verecegi zarar1 6nleme amactyla kullanilan yagmursuyu drenaj sistemleri kentsel
ekosistem iginde onemli bir role sahiptir (Hesarkazzazi vd., 2022). Kentsel ekosistemde bulunan her
eleman birbiriyle etkilesim halindedir. Yagmursuyu drenaj sistemlerinde meydana gelecek aksakliklar
da diger elemanlar etkilemektedir. Kentsel biitiinliigli ve refah1 korumak adina bu sistemlerin; ariza
tespit, onarim ve gerekiyorsa rehabilite eylemlerinin gergeklestirilmesi gerekmektedir.

Hongrong vd. (2011) Cin’de ekonominin gelismesiyle birlikte kentte ingaat ¢aligmalarinin hizla
biiyiidiigiinii ve buna bagli olarak kentsel drenaj sebekesinin de genisledigini belirtmislerdir. Arazi
kullanim, yagis-akis iliskisi, iklim degisikligi gibi bircok parametrenin ele alindig1 calisma da entegre
modelleme yaklagimlarinin kentsel yagmursuyu yonetimine esneklik ve siirdiriilebilirlik sagladig
belirtilmistir. Yagmursuyu yonetimine yonelik cesitli dnlem ve uygulamalarla alakali standartlarin
yeterliliginin diizenli olarak denetlenmesi ve izlenmesi gerektigi 6nerilmistir (Rentachintala vd., 2022).
Parkinson vd. (2007) gelismekte olan iilkelerdeki bir¢ok sehrin, gecekondu yerlesim yerlerine sahip
oldugunu ve bu gayriresmi bolgelere yeterli altyap1 ve hizmetin saglanmadigini belirtmiglerdir. Ayrica
calisma da gecekondu alanlarinda bulunan drenaj sistemlerinin yagmursuyu yonetim sistemlerine
entegrasyonu ile ilgili konular1 detayli bir sekilde ele almiglar ve bu yerlesim alanlarinin belirli
Ozelliklerini g6z Oniline alarak drenaj sistemlerinin en etkili sekilde nasil tasarlanabilecegine dair
onerilerde bulunmuslardir. Cin’de yapilan bir ¢alisma, iilkede on yili agkin siiredir halkin ilgisini ve
destegini ceken Siinger Sehir uygulamasina yonelik detaylar sunmaktadir. Siinger Sehir insaati igin
tasarim, planlama ve insa asamasinda detaylar verilmis ve bu uygulamanin isletme ve bakimi i¢in
yontemler dnerilmistir. Caligma sonucunda, tesis tasarim parametreleri, yapisal katman malzemeleri ve
bakim siklig1 gibi etkilerin Siinger Sehir uygulamasmin performansini énemli 6lgiide etkiledigini
belirtmiglerdir (Yin vd., 2021). Mohammadiun vd. (2018), kentsel yagmursuyu drenaj sistemlerini
siddetli stirsarj kosullarina kars1 tasarlamak/rehabilite etmek i¢in simiilasyon tabanli ve meta-model
tabanli stokastik cok amagh optimizasyon yaklagimi gelistirmislerdir. Gelistirdikleri yaklagim, drenaj
agin esnekligini artirma agisindan (yapisal ariza, siddetli yagislar sirasindaki performansi) tatmin edici
bir performans sergilemistir. Ayrica ¢aligma sonucunda, birlesik optimizasyon ve esnek sayisal model
kullanilan kentsel yagmursuyu drenaj sistemlerinin tasariminda istisnai yiikleme kosullarinin etkilerinin
dikkate alinmasi gerektigini belirtmislerdir. Fontecha vd. (2021) yaptiklari ¢alismada, igsel veri
kusurlarin1 dikkate alarak kanalizasyon sistemi ariza riskini tahmin etmek igin iki asamali yeni bir
yaklasim onermislerdir. Calisma sonucunda 6nerdikleri yaklagimin, olasi arizalarin yeri, zamani ve tiirii
hakkinda degerli bilgiler sagladigini ve yollar, kopriiler, elektrik iletim hatlar1 ve su temini hatlar1 gibi
diger kamu tesisleri i¢in de uygulanabilecegini belirtmislerdir.
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Bu calisma, yagmursuyu drenaj sistemlerinde meydana gelen teknik ve yapisal arizalarin cografi bilgi
sistemleri (CBS) yardimi ile detayl analizini sunmaktadir. Bu amagla ¢aligma alan1 olarak, Kayseri
merkez ilgesinde bulunan niifusun yogun oldugu mahalleleri kapsayan alan belirlenmistir. Bu
mahallelerde bulunan yagmursuyu drenaj sistemlerindeki ariza kayitlarinin mekansal dagilimlari
incelenmis ve Kernel yogunluk haritalart olusturulmustur. Calismanin yagmursuyu drenaj
sistemlerindeki ariza kayitlar1 hakkinda detaylar sunmasi ile yenilik¢i yOniinii gOstermesi ve
literatiirdeki bosluga katki sunmasi amaglanmustir.

MATERYAL VE YONTEM
Calisma Alam

Bu ¢alismada Tiirkiye nin I¢ Anadolu bolgesinde yer alan Kayseri ili uygulama alani olarak secilmistir.
Kayseri ili ortalama 1054 m yiikseklige ve 16.917 km2°lik yiiz 6l¢iime sahiptir. Yaz mevsimi kisa
stirelidir, kis ve yaz mevsimleri arasinda sicaklik farki oldukga biiyiiktir (T.C. Tarim ve Orman
Bakanligi, Kayseri il Tarim ve Orman Miidiirliigii, 2023). Kayseri Su ve Kanalizasyon idaresi Genel
Miidiirliigii (KASKI), Kayseri ili genelinde 4.414 km kanal sebeke uzunlugu ve 345 km yagmursuyu
sebeke uzunlugu ile vatandaglara hizmet saglamaktadir (KASKI, 2023).
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Sekil 1. Calisma alani
Materyal

Bu calismada, uygulama alan1 olarak Kayseri’nin Kocasinan, Melikgazi ve Talas ilgelerinde bulunan
kentsel yogunlugun yiiksek oldugu 92 mahalle secilmistir (Tablo 1). KASKI veri tabanindan calisma
alanina ait 01.01.2020-31.08.2022 yillar1 arasinda is emri olarak kaydedilen toplam 903 mekansal
Ozellige sahip ariza kaydi verileri dikkate alinmistir.




INTERNATIONAL
ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

=My

AN M-SR N HEITET

i

Tablo 1. Calisma alanin 6zellikleri

Calismada kullamilan Calismada kullanilan Calisma alam
Iigeler/Veriler mahalleler mahallelerin toplam yiizol¢iimii
niifusu
(Adet) (Kisi) (Km?)
Kocasinan 47 379.900 157,734
Melikgazi 39 523.989 176,087
Talas 6 146.875 22,934
Toplam 92 1.050.764 356,755

Arc-GIS 10.5 yaziliminda bulunan ‘Data Management Tools’un i¢inde bulunan ‘Feature to Point’ arag

kutusu yardimiyla poligon veri tipinde bulunan mahalle verileri noktasal veri tipine ¢evrilmistir (Sekil
1).

w  Anzs
®  Mahalksern cograli merkazien
Mahpds s ran

Sekil 2. Mahalle ve ariza kayitlarinin mekansal dagilimi

Yontem

Yogunluk analizleri, nokta ve ¢izgi tipindeki detaylarm yogunlugunu, istenilen alansal olgeklerde
gbsterebilen en uygun analizlerdir (Kahraman & Unsal, 2014). Bir mekansal siirecin yogunlugunun
gorsellestirilmesi yalnizca bir mekansal analizde bir 6n adim degildir, ayn1 zamanda sonuglarin basit ve
anlasilir bir sekilde raporlanmasi igin de yararhidir (Charpentier & Gallic, 2014). Bu amagla kullanilan
yogunluk haritalari, bir noktanin veya bir ¢izginin nerede fazlalastigini yogunluk yiizeyleri iizerinde
gosterir (Kahraman & Unsal, 2014).
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Sekil 3. Bir nokta veri kiimesi i¢in Kernel yogunlugu yiizeyi ve hacmi (Gibin, Longley, & Atkinson,
2007)

Kernel yogunluk analizi, tanimlanmuis bir yarigapa sahip ¢emberin i¢ine diisen noktalarin yogunlugu ile
cemberin merkezinden uzaklastik¢a degisen noktasal yogunlugu ifade etmektedir (Giiler Yalgin, 2016).
Bu analiz, 2 boyutlu uzaydaki bir Kernel tahmincisinin genel bi¢imi su sekilde verilmektedir:

As) = T, =5 k(2 (L)

.
burada A(s), s konumundaki yogunlugu, r, Kernel yogunluk tahmininin arama yarigapini, k, d
mesafesindeki i noktasinin agirhigini ifade etmektedir (Xie & Yan, 2008).

1
nr?

Ariza kayitlari ve niifus sayilari 6z nitelik tablosuna tanimlanmig noktasal veri tipindeki mahalle verileri
ile Kernel yogunluk analizi yapilmistir. CBS tabanli Kernel yogunluk analizi, cesitli yogunluk
seviyelerinin hesaplandig1 bir yarigap girisi kullanilarak gergeklestirilir (Bonnier vd., 2019). Ayrica
‘raster’ veri tipinde olusturulacak yogunluk haritasi i¢in hiicre boyutunun da belirtilmesi gerekmektedir.
Bu calisma i¢in Kernel yogunluk haritalar1 20 m’lik hiicre boyutuna ve 1609,344 m arama yarigapina
sahiptir. Haritalar, Arc-GIS 10.5 yaziliminda ‘Spatial Analyst Tools’un altinda bulunan ‘Kernel
Density’ ara¢ kutusu yardimi ile olusturulmustur.

ARASTIRMA VE BULGULAR

Diinya niifusunun hizla artmasi, koyden kente goglerin artmasi, refah diizeyinin yiikselmesi, sanayi
faaliyetleri ve kiiresel iklim degisikliginin sonucu olarak sehirlerin altyap1 sistemleri de dogrudan
etkilenmektedir. Yapilagsma ve gecirimsiz bolgelerin fazla oldugu kentsel bolgelerde yagisin, birlesik
veya ayrik drenaj sistemleri ile uzaklagtirilmasi gerekmektedir (Cirag, 2021). Fakat kentsel drenaj
sistemlerinde meydana gelen arizalar, sistemin yeterli kapasitede ¢alismasini engelleyerek yagisi tahliye
edememesine neden olmaktadir. Ozellikle kiiresel boyuttaki iklimsel degisimin sonucu olarak diizensiz
ani yagislar ile yagmursuyu drenaj sistemlerinde yogun ariza ve birtakim sorunlar meydana geldiginden
yoneticilerin bolge fiziki durumunun neleri (sebeke islah1 ya da sebekenin topyekiin yenilenmesi
acisindan) gerektirdigi yoniinde dogru karar vermeleri gerekmektedir. Ayrica ariza kayitlarinin detayl
bir sekilde analiz edilmesi ve yorumlanmasi, alinabilecek Onlemler veya tasarimlar hakkinda fikir
vermektedir.

Tablo 2. Calisma alaninda bulunan yagmursuyu drenaj sisteminde kullanilan boru ¢aplar ve sayilari

Boru 90 100 110 125 150 160 200 225 300 400 500 600 700 800 1000 3000
¢api(mm)

Borusayis1 1 102 82 87 5152 1899 837 15 2255 1134 514 601 47 375 86 67

Yagmursuyu drenaj sistemleri, ihtiyaca gore farkli ¢apta borulara sahip olabilmektedir. Boru ¢ap1 bu
gibi sistemler i¢in ¢ok 6nemli bir parametredir. Uygun 6l¢iide segilmeyen boru ¢api,
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drenaj sistemlerinin genel performansini etkileyebilmektedir. 356 km? yiizol¢iimiine sahip calisma alan
icerisinde bulunan yagmursuyu drenaj sistemi, en fazla 150 mm ¢apindaki borular igermektedir. 300
mm ve 160 mm ¢apindaki borularin da sayica fazla oldugu sistem de 1 adet ile en az 90 mm ¢apa sahip
borular mevcuttur (Tablo 2).

Tablo 3. Caligma alaninda meydana gelen arizalarin ilgelere gére zamansal farkliliklar

Toplam ariza En fazla arizanin Ortalama tamir
Ilgeler/Veriler sayisi oldugu ay siiresi
(s:dk:sn)
Kocasinan 430 2020 Subat (39 adet) 05:08:48
Melikgazi 421 2020 Subat (43 adet) 03:25:14
Talas 52 2021 Mart (6 adet) 01:51:29

2021 Haziran (6 adet)

Kentsel drenaj sistemi yonetiminde arizalara miidahale siiresi de oldukg¢a 6nemli bir etmendir. Arizalarin
uygun siirede tamir edilmemesi, drenaj sistemlerinin tasarlanan performansini gostermesini
engelleyecek ve olumsuz etkilerinde ortaya ¢ikmasina neden olacaktir. Toplam 903 ariza kaydi verisine
gore ortalama tamir siiresinin en fazla oldugu 157 km? yiizol¢iimiine sahip Kocasinan, en az oldugu ise
22 km? yiizolgiimiine sahip Talas ilgesidir. Meteoroloji Genel Miidiirliigii (MGM)’den giinliik toplam
yagis verisine gore ariza sayisinin en fazla oldugu aylarda, calisma alaninda siddetli yagis meydana
gelmistir (07.02.2020=20,6 mm, 12.03.2021=33,9 mm, 02.06.2021=21,9 mm).

Boru Malzemesine Gore Ariza Sayilarinin Degerlendirilmesi

Yagmursuyu drenaj sistemlerinde tilkemizde yaygin bir sekilde boru malzemesi olarak beton veya
yiiksek yogunluklu polietilen (HDPE) oluklu (koruge) borular kullanilmaktadir. Celik borular ise
genellikle yol ve koprii gecis alanlarinda kullanilmaktadir. Beton borular, tilkemizde iiretildigi i¢in 6n
yatirim maliyeti diisiik olup, cadde agizliklarindan sebeke hatlarina baglanmasi kolaydir. Koruge borular
ise korozyona karsi dayanikli olmasina ragmen Petro kimyevi malzemelerden iiretildigi i¢in 6n yatirim
maliyeti yliksektir (Osman Tanriverdi, 2018). Yagmursuyu drenaj sistemlerinde beton ve betonarme
borulardan baska cins borular da kullanilabilir. Fakat yer alti suyunun varligi, suyun kimyasal
ozelliklerine uymasi ve kullanilabilirliginin kanit1 i¢in ekonomik ve teknik analiz yapilarak idarelerin
onayidan ge¢mesi gerekmektedir (T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlig1, 2011).
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Sekil 4. Boru malzemesine gore ariza sayisi

KASKI veri tabanindan temin edilen toplam arizalarin yaklasik %77’si PVC borularda meydana
gelmistir (Sekil 4). Calisma alaninda bulunan yagmursuyu drenaj sistemlerinin tamaminin boru
malzeme cinsi bilinmediginden ariza ve genel boru sayisi arasinda bir iligki kurulamamugtr.

Boru Capina Goére Ariza Sayilarinin Degerlendirilmesi

Genel ariza sayisinin, boru ¢apinda meydana gelen ariza sayisiyla iliskilendirilmesi yagmursuyu drenaj
sistemlerinin genel performansi hakkinda bilgiler sunmaktadir. Ariza sayismin yogun oldugu boru
capmin genel sisteme etkisi, farkli yagis tiirleri etkisine maruz birakilan modellerle analiz

edilebilmektedir.
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Sekil 5. Boru ¢aplarina gore ariza sayis1 ve ariza sayisi/boru sayist orani
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En ¢ok ariza, cap1r 150 mm olan borularda meydana gelmistir. Toplam arizalarin (Eksik veri harig)
yaklagik %92 ise 100 — 200 mm arasindaki ¢apa sahip borularda gergeklesmistir. Ariza sayisinin ¢aligma
alaninda bulunan toplam yagmursuyu drenaj sistemi boru sayisina orani incelendiginde ise en yiiksek
oran 90 mm c¢apidaki borularda oldugu gorilmektedir. En diisiik oran ise 400 mm ¢apindaki
borulardadir (Sekil 5).

Ariza Nedenine Gore Ariza Sayilarimin Degerlendirilmesi

Yagmursuyu drenaj sistemleri yer altinda bulunmasindan dolay1 ¢alismasini etkileyecek bir¢ok olumsuz
etkiler ile karsilagmaktadir. Trafik yiikil, zemin kosullari, yer ath su seviyesi ve iscilik gibi
parametrelerin olumsuz etkileri ile hat birlesim bolgelerinde veya borularda zaman zaman ¢ékmeler
meydana gelmektedir. Peyzaj yogunlugunun fazla oldugu bolgelerde ise agag ve bitki kokleri, su besin
ihtiyacini karsilayabilmek igin drenaj hatlarina zarar verebilmektedir (G6k & Firat, 2021). Cadde ve
sokaklardaki atiklar, sonbaharda dokiilen yapraklar, hat icine dahil olan tozlar kentsel drenaj
sistemlerinin etki c¢apiin diismesine veya tamamen kapatmasina yol acarak arizalara sebebiyet
vermektedir. Ani ve siddetli yagislarda sistemde ters egime sahip borular, yagis1 diizgiince tahliye
edemeyerek bacalarin dolmasina hatta geri tepmesine neden olmaktadir. Telefon, internet, elektrik gibi
yer altinda bulunan iletim hatlarinda yapilan ¢alismalar da drenaj sistemlerini etkileyebilmektedir.
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Sekil 6. Ariza nedenlerine gore ariza sayisi

Genel arizalarin gogunlugu hat ve bacalarin dolmasi ile diger (Calinan 1zgara, asfalt caligmasi vb.) ariza
tiirlerinde meydana gelmistir. Boru baglant1 noktalarinda kayma, aga¢ koklerinin hat icine girmesi ve
yanlig kullanim arizalar1 diger ariza tiirlerine oranla az sayida gerceklesmistir.

Kernel Yogunluk Haritasina Gore Ariza Tiiriiniin Degerlendirilmesi

Arizalarin yogun olarak gergeklestigi bolgeler; analiz, tamir ve rehabilite ¢aligmalar1 hakkinda fikir
verdiginden dolay1 yogunluk haritalar1 olusturulmustur (Sekil 8). Ayrica ariza sayisi ve niifus arasindaki
iliskinin yorumlanabilmesi i¢in niifus yogunluk haritas1 da olusturulmustur (Sekil 7). Iki haritada da
renkler koyulastik¢a km? basina diisen degerler artmaktadir.
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Sekil 7. Niifusa dayali Kernel yogunluk haritasi

Caligma alani igerisinde bulunan niifusun en yiiksek oldugu mahalle, 83.598 niifusa sahip Talas ilgesine
bagli Mevlana mabhallesidir. En ¢ok arizanin meydana geldigi mahalle ise 50 ariza kaydina sahip
Melikgazi ilgesine bagli Anbar mahallesidir.
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Sekil 4. Ariza verisine dayali Kernel yogunluk haritasi

Mahalle verilerinin noktasal veri tipinde olmasi ve Kernel yogunluk analizinin tanimlanmis bir yarigapa
sahip gembere dayali analiz yapmasi nedeniyle bazi mahalle merkezlerinde dairesel sekilde yogunluklar
olusmustur. Fakat mahalle merkez noktalarinin yakin oldugu bdlgelerde, bu dairesel yogunluklarin
birbiriyle biitiinlestigi goriilmektedir (Sekil 7, Sekil 8). Niifus ve ariza sayilarina dayal Kernel yogunluk
haritalari, birgok bolgede ortak yogunluklar gostermistir.
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Bu c¢alismada, yagmursuyu drenaj sistemlerinde meydana gelen arizalarin degerlendirilmesi ve analiz
edilmesi amaglanmistir. Bu kapsamda KASKI veri tabanindan 01.01.2020-31.08.2022 arasinda
meydana gelmis ariza kayitlar temin edilmistir. Temin edilen ariza kayitlar1 ariza gesidine gore detayli
bir sekilde analiz edilmis ve Arc-GIS 10.5 yardimiyla Kernel yogunluk haritalar1 olusturulmustur.
Calisma alan1 olarak Kayseri’'nin Kocasinan, Melikgazi ve Talas ilgelerine baghi 92 mahalle
belirlenmistir. 903 ariza kaydinin dikkate alindig1 calisma baslica su sonuclar1 sunmaktadir;

. Ortalama tamir siiresi en yiiksek olan ilge Kocasinan, en diisiik olan ilge ise Talas ilgesidir.

o Boru malzemesine gore arizalar en fazla PVC borularda, en az beton borularda meydana
gelmistir.

o Boru capina gore arizalar en fazla 150 mm ¢apa sahip borularda, en az 1000 mm ¢apa sahip
borularda gerceklesmistir.

o Ariza sayisi/boru sayisi orani en yiiksek 90 mm capli boru, en az 400 mm ¢apli borudadir.

o Arizalar en fazla hat ve bacalarin dolmasiyla, en az ise ters egim nedeniyle meydana gelmistir.
o Niifus ve ariza sayisina dayali Kernel yogunluk haritalari, genellikle benzer bolgelerde
yogunlagmustir.

Iklim degisikligi ile degisen yagis kosullari, yagmursuyu drenaj sistemlerinin énemini birgok agidan
artttrmistir. Tahliye edilemeyen yagislar taskinlara sebebiyet verebilmektedir. Bu nedenle, yagislarin
uygun bolgelere desarj edilmesini saglayan yagmursuyu drenaj sistemlerinde meydana gelen arizalarin
analiz edilmesi, diizenli bakim-onariminin yapilmasi ve arizalar azaltict yonetimsel kararlarin alinmasi
olduk¢a 6nemlidir.
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ABSTRACT

Despite the wealth of conventional energy resources and the export of energy resources to many
countries, the use of renewable energy sources has always been in the focus of attention in the Republic
of Azerbaijan. Azerbaijan has extensive reserves of renewable energy of all types: solar, wind,
geothermal, hydropower and biomass energy. Azerbaijan's renewable energy potential is estimated at
27,000 MW, including 3,000 MW of wind energy, 23,000 MW of solar energy, 380 MW of bioenergy
potential and 520 MW of mountain river potential. Since 2004, the government of Azerbaijan has begun
to pay more attention to the development of renewable energy. This is also confirmed by the adoption
of the State Program on the Use of Alternative and Renewable Energy Sources for 2004 -2013 years.
The government developed a National Strategy on the use of renewable energy sources for 2012-2020
and a “Law on Renewable Energy Sources” (2012) was prepared. In 2021, the total power generation
capacity of Azerbaijan amounted to 7542.2 MW, the capacity of power plants based on renewable
energy sources, including large hydroelectric power plants is 1304.5 MW (17.3% of the total capacity),
and excluding hydroelectric power plants - 194.5 MW (2.5% of the total capacity). Hydropower capacity
is 1154.8 MW (30 stations, 20 small hydropower plants), wind power capacity is 66.1 MW (7 stations,
2 of which is hybrid), bioenergy capacity is 37.7 MW (2 stations, 1 hybrid), solar energy capacity is
45.9 MW (12 stations, 2 hybrid). At the COP26 conference held in Glasgow in November 2021, our
country made new commitments as a contribution to initiatives to mitigate the effects of global climate
change and create a "net zero emissions” zone in the liberated territories - to reduce greenhouse gas
emissions by 40% by 2050 as a voluntary commitment. To achieve these goals, the Ministry of Energy
of Azerbaijan has set the main target to increase the share of renewable energy in the country's total
energy balance to 30% by 2030.

Keywords: Azerbaijan, alternative energy sources, net zero emissions, green growth country
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POLLUTION OF THE SOILS OF THE SHIRVAN PLAIN

Aygiin DZIZOVA
Baku State University, Faculty of Geography, Department of Physical Geography, Baku-Azerbaijan.
ORCID ID: 0009-0007-4001-6161

ABSTRACT

The mountain ranges surrounding the Shirvan plain from the north and northwest have influenced the
climate of the area and caused the formation of climatic zones in those plains. This affected the
distribution of vegetation in zones. The climate and vegetation factor is the main indicator of soil
formation

Most of the Shirvan plain is covered with gray soils. The foothills of this place are surrounded by greyish
brown soils. The biggest problem of soils is salinization. In the current conditions, the most important
factor affecting the salinization of the Shirvan plain is the saline groundwater. Groundwater is located
at different depths (5-10 m) in different areas of the plain.

The most important characteristics of soil pollution and degradation in the modern era are analyzed
along with the interpretation of the theoretical basis of the qualitative assessment of natural objects,
including the soil, in the Shirvan Plain. Information on soil quality norms and international standards
adopted in this field emphasizes the implementation of ecological control of soil conditions based on
new principles.

Monitoring of soil pollution is carried out in order to obtain information about the level of pollution in
order to protect the country's lands from pollution, prepare projects for their efficient use, and carry out
relevant works on recultivation of polluted areas. In areas where fertilizers are applied spontaneously,
without any scientific reasoning, the ecological condition of the soil continues to deteriorate.

The mentioned aspect can also be attributed to other toxic substances applied in agricultural fields. For
this reason, one of the main directions for soil quality monitoring is the observation of soil contamination
with pesticides and herbicides. Such regular observations are also carried out in the Shirvan plain.

Keywords: soil, plain, salinization, monitoring, pollution.
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NITROGEN, CARBON AND PROTEIN CONTENTS OF MEDLAR (Mespilus germanica L.)
COLLECTED FROM DIFFERENT LOCALITIES
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ABSTRACT

Medlar is the fruit of Mespilus germanica L. in the family of Rosaceae. Medlar has elongated leaves
and the leaves and flowers are similar to that of apple. It grows to about 6—7 m. Medlar grows wild in
various regions of Turkey. In this study, the nitrogen (N), carbon (C) and protein contents of the leaves
and fruits of the medlar plant collected from 10 different localities (Ardesen district, Sehitlik
village/Pazar district, Sulak village/Findikli district, Giilbahar/Central district, Kurtulus village/Central
district, Demirhisar village/Cayeli district, Melek village/Central district, Siimer village/Findikli district,
Tektas village/Pazar district, Cumhuriyet/Pazar district) within the borders of Rize province were
investigated and the obtained data were evaluated according to the localities. The nitrogen and carbon
analyzes were determined by Dumas method after the fruit and leaf samples, which were properly
collected in the field, were dried in an oven at 70 °C for 48 hours until they reached a constant weight.
N, C and protein content values were calculated. While the nitrogen and protein contents of the medlar
fruit showed statistically significant differences (P <0.01), the carbon contents did not show any
difference. The highest nitrogen and protein content of the medlar fruit was found in Cumhuriyet/Pazar
district, and the lowest contents were found in Ardesen district. The highest and lowest carbon contents
were determined in Melek village/Central district and Sehitlik village/Pazar district, respectively.
Nitrogen, carbon and protein contents of medlar leaves showed statistically significant differences
(P<0.01 for nitrogen and protein, P<0.05 for carbon). The highest nitrogen and protein content of the
medlar leaves was found in Melek village/Central district, and the lowest contents were found in Sehitlik
village/Pazar district. The highest and lowest carbon contents were determined in Kurtulus
village/Central district and Sehitlik village/Pazar district, respectively. When the data obtained were
evaluated, it was determined that the nutrient dynamics of leaves and fruits changed significantly in
terms of localities. Our findings may help to understand variations in N, C and protein content and their
responses to habitat.

Keywords: Carbon, nitrogen, protein, medlar, Rize.
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ABSTRACT

CBDC as a model of monetary order allows central banks to generate fewer social costs associated with
money circulation compared to regime based on private cryptocurrencies, which are not energy neutral.
However, success of CBDC is sensitive to design choice what may challenge coincidence of policy
goals and consumer preferences. One of such challenges is the privacy/anonymity of transactions vs
conveniency/functionality of payments. Preferences of privacy/conveniency, at the same time, are
influenced by cultural attitudes, behavioral factors, and trust in the institutional sense. The research
aimed to clarify several questions: how do cultural and behavioral factors interact in CBDC
anonymity/privacy preferences? to what extent do behavioral distortions moderate cultural constraints?
is there a correspondence between such mitigation and trust? The survey method (Google forms) was
used in the work (19 questions), in which 164 respondents from Eastern Europe, Asia and Africa took
part. Based on the analysis of the results of the survey, it was established that the regional homogeneity
of the answers indicates the presence of culturally conditioned preferences. At the same time, the
preferences for anonymity over convenience are significantly influenced by institutional factors that go
beyond cultural conditions. The cultural factor does not work in matters involving trust. In cases of less
trust in monetary institutions, preferences of convenience dominate over anonymity. It was concluded
that the success of CBDC design is determined by its optimality in the specific conditions of an
individual country. To choose the optimal design of the CBDC, the central bank should have a
knowledge of the consumer’s preferences of a particular country. Deep involvement in “marketing” of
consumers preferences may undermine central banks as policymakers, while correct design choice is
important for CBDC success.

Keywords: Central Bank Digital Currency (CBDC); Digital Money; Cultural Attitudes; Privacy of
Money; Anonymity; Culture; Institutions.
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ABSTRACT

The ever-growing population and rapid urbanization create a heavy load on urban wastewater treatment
systems. This, in turn, leads to an increase in the number of wastewater treatment plants and,
consequently, an increase in the pollution received from them. Urban wastewater treatment plants
produce residual waste - sewage sludge, which has dual properties. Sewage sludge is a by-product of
municipal wastewater treatment and as a by-product can be both hazardous and beneficial. It can contain
various heavy metals and pathogens that can pose a threat. Therefore, in order to minimize health risks
and hazards and not harm the environment, it must be properly treated, managed and disposed of. In
terms of benefits, municipal sewage sludge can be used in various industries as well as for profit.
Therefore, in recent decades, the problem of urban sewage sludge utilization and disposal has gained
increasing importance and attention from governments and private companies. Almost every country in
the world has different technologies or methods of beneficial use and more efficient ways to dispose of
urban sewage sludge. This paper will discuss various methods and approaches to the use and disposal
of municipal sewage sludge. Traditional sludge treatment methods with their advantages and
disadvantages will be considered, and other methods of handling sewage sludge, such as sludge landfill,
incineration and energy production in biogas plants, as well as the possibility of using this sludge in
agriculture as fertilizer and additive to building materials and their further implementation in Azerbaijan,
taking into account the experience of developed countries.

Keywords: Sewage sludge, utilization, land application, anaerobic digestion, disposal routes.
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ABSTRACT

In recent years, Municipal Solid Waste Management (MSWM) is one of the main environmental
concerns in urban cities in Azerbaijan. The development of social, economic and other fields in our
country, as well as special attention to the improvement of the environment, brought the efficient use of
natural resources to the agenda. In the following years, a lot of activities started to be done in the
direction of the development of the regions and the solution to environmental problems in the regions,
especially the problem of municipal solid waste management became an even more urgent issue. So,
municipal solid waste management in big cities in Azerbaijan was changed to a priority field. This point
of view, paper researched the territory of Sumgait city, its population, the amount of daily household
waste, waste generation areas, the amount of daily household waste per capita, the number of waste
containers, responsible organizations for solid waste management processes in the city, the current
situation of waste landfills and their environmental impacts in Sumgait. The solid waste generated in
the city of Sumgait is thrown from houses, workplaces (tailors, etc.), public buildings, educational
institutions, hospitals and health institutions. The case study area is Sumgait City, the second largest city
in Azerbaijan after Baku. Sumgait is located near the Caspian Sea, on the Absheron Peninsula,
approximately 31 km away from the capital Baku. It analysed the current situation of the MSWM
process in Sumgait City and suggested any solutions. Also, the study will contribute to determining the
best practical methods for MSWM in Sumgait.

Keywords: Municipal solid waste, collection, management, waste landfill.
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ABSTRACT

There are sciences that everyone should know, at least with their general rules and qualifications.
Whether we know it or not, whether we want it or not, we are in these sciences just as we live in the air,
and we are governed and lived according to the laws and rules of these sciences. Ecology is such a
science... (Aziz Nesin for foreword of the book titled “Environment and Ecology” written by Mine
Kislalioglu and Fikret Berkes.).

Ecological architecture is an approach to building design that enhances the natural ecology, reduces
environmental impact, and promotes human comfort and health. This approach aims to use natural
systems in harmony with the built environment to mitigate issues like climate change, resource
depletion, and pollution. New approaches and developments reveals that ecological architecture
emphasizes the relationship between the built environment and the natural world through green building
design, renewable energy systems, and sustainable materials. In addition, futuristic architecture
represents a continuum of contemporary architectural design that considers the rapid development of
technology and society's evolving needs beside with a bold and ambitious vision of the built
environment. Futuristic architecture provides to promote sustainability, social equity, and technological
innovation through the integration of cutting-edge materials, design methodologies, and structural
systems. Besides, the principles of futuristic architecture provide a blueprint for architects and designers
to create sustainable structures that meet societal needs.

In this sense, eco-futuristic architecture promotes an environmentally sustainable and socially
responsible built environment ensures resource efficiency, minimal environmental impact, and occupant
comfort while incorporating design principles and advanced technologies. However, while many
innovative designs have been developed, it is essential to consider futuristic architecture as a means of
addressing social and economic challenges worldwide. Due to reasons such as climate change,
environmental pollution and unconscious use of natural resources etc. and taking into account the big
problems that will be encountered in the future, in order to improve the quality of life of people, who
are a part of nature, nature-oriented and eco-futurist space alternatives blending the nature and
technology, offer new and innovative perspectives in architecture and urban design disciplines. It is
foreseen that it will provide a new balance in order to establish a connection between scientific-
technological progress and human development.

In this context, the study investigates the principles and advancements of eco-futuristic architecture and
their potential to transform the built environment towards a more sustainable path. Also, the study
identifies the principles of eco-futuristic architecture through examples and considers their significance
as key drivers for sustainable design while exploring the holistic strategies that recognize environmental
considerations, quality-of-life factors, and social impacts. In this framework, the study aims to explore
the potential of innovative materials, structural systems, and design methodologies that shape
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sustainable and socially responsible built environments on contemporary advances and principles that
shape eco-futuristic architecture.

Keywords: Ecological Architecture, Eco-City, Eco-Futurism, Futuristic Architecture, Nature-Oriented
Solutions in Architecture and Urban Design, Sustainability in Architecture and Urban Design.
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ABSTRACT

The dynamics of soil organic carbon (SOC) and fertility are important elements determining soil health,
agricultural productivity, and carbon sequestration. Hydrothermal variables, such as soil moisture and
temperature, are important in influencing SOC dynamics and fertility in various soil types. This review
of the literature examines the effects of hydrothermal conditions on SOC dynamics and fertility in
various soil types.

The review focuses on the intricate relationships that exist between hydrothermal environments and
SOC dynamics. Higher soil moisture levels often result in greater SOC accumulation due to increased
plant residue intake and slower breakdown rates. Excessive soil moisture, on the other hand, might
encourage anaerobic conditions, resulting in faster SOC decomposition and fertility loss. lesser soil
moisture, on the other hand, limits plant development and reduces SOC intake, resulting in lesser SOC
accumulation and fertilation.

Temperature also plays an important influence in SOC dynamics, with warmer temperatures generally
encouraging SOC decomposition and lowering SOC stocks, whereas colder temperatures can decrease
decomposition rates and increase SOC accumulation. Temperature's influence on SOC dynamics,
however, might vary based on other factors such as soil type, vegetation cover, and management
approaches.

The review also analyzes the effect of hydrothermal conditions on soil fertility. Optimal hydrothermal
conditions can improve soil fertility by promoting nutrient availability and uptake, microbial activity,
and soil aggregation. Unfavorable hydrothermal conditions, such as waterlogging or drought, can, on
the other hand, have a detrimental impact on soil fertility by modifying nutrient cycling, disturbing
microbial activity, and lowering plant output.

Overall, this review of the literature demonstrates the major impact of hydrothermal conditions on SOC
dynamics and fertility in various soil types. Understanding these interactions is critical for creating
effective soil management measures that promote SOC sequestration, improve soil fertility, and preserve
agricultural productivity under changing hydrothermal conditions. More research is needed to
understand the complex mechanisms behind these connections and to create region-specific
management strategies to reduce the effects of hydrothermal conditions on SOC dynamics and fertility
in a variety of soil types.

Keywords: hydrothermal conditions, soil organic carbon, fertility, soil types, dynamics, effects,
literature review
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ABSTRACT

Fertility and soil organic carbon (SOC) are important measures of soil health and are essential for
agricultural productivity and the sustainability of the environment. Comprehensive data analysis and
modeling are needed to comprehend the complicated dynamics of SOC and fertility in various soil types
and hydrothermal settings. Rstudio, a well-liked open-source program for statistical computation and
graphics, has become an effective tool for soil scientists to analyze and visualize soil data in recent years.
In this research, we give a review of the literature on the use of Rstudio packages for investigating SOC
and fertility facilities in various soil types and hydrothermal environments.

We examine important Rstudio packages, including as "soilDB," "agp," "soiltexture," "aqp," "lattice,"
"plotly," "GSIF," and "tidyverse," emphasizing their capabilities and uses in soil science research. These
software offer capabilities for spatial analysis, statistical modeling, data manipulation, and data
visualization, enabling thorough and reliable studies of SOC and fertility data. We go over how these
tools, including data retrieval, processing, visualization, and analysis, can be used to learn more about
the intricate dynamics of SOC and fertility in soils.

Rstudio packages provide a useful and adaptable toolkit for researching SOC and fertility capabilities
in various soil types and hydrothermal settings, and they can guide sustainable soil management
techniques for increased agricultural productivity and environmental sustainability.

Keywords: Soil organic carbon, fertility facilities, Rstudio packages, soil types, hydrothermal
conditions, data analysis, data visualization, statistical modeling, spatial analysis, sustainable soil
management
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ABSTRACT

The study of weeds of crops in the southern zone of the Setif region during the crop year 2021/2022
focused on 24 phytoecological surveys conducted on cereal crops. The floristic survey covers the whole
southern region of Setif, counting 24 points realized on plots in fallow state. The surveys are
geographically distributed throughout the study area in order to take into account the variability of agro-
ecological factors The weed flora includes 55 species of weeds, dicotyledons are dominant with 48
species (87.27%), monocotyledons have 7 species (12.72%). The species recorded are divided into 49
genera and 17 botanical families. The biological type shows that annuals dominate and form 69.09 %
(38 species), perennials 16.36 % (9 species) and biennials 14.54 % (8 species).

Key words: Weeds, biological type, biodiversity, cereal crops, south of Setif.
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ABSTRACT

This study aims to explain how the course of monetary policy in Indonesia. The research method used
is qualitative with data sources from books and journals on the implementation of monetary policy in
Indonesia. The result is that the goal of monetary policy itself is to achieve and maintain stability in the
value of the Rupiah. The stability of the Rupiah in question has two dimensions. The first dimension of
stability in the value of the Rupiah is the stability of the prices of goods and services as reflected in the
development of the inflation rate. Meanwhile, the second dimension is related to the stability of the
Rupiah exchange rate against other countries currencies. To achieve this goal, since July 1, 2005, Bank
Indonesia has implemented the Inflation Targeting Framework (ITF) monetary policy framework. The
policy framework is seen as in line with the institutional mandate and aspects mandated by law. Within
this framework, inflation is the preferred target (overriding objective). Bank Indonesia continues to
make various improvements to the monetary policy framework, through changes in dynamics and
challenges that occur in the economy, to strengthen its effectiveness. Based on the experience of the
2008/2009 global financial crisis, one of the important lessons that emerged was the need for sufficient
flexibility for central banks to respond to increasingly complex economic developments and the
increasingly powerful role of the financial sector in influencing macroeconomic stability.

Keywords: monetary, stability, Indonesia
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OZET

Cevresel degisiklikler tarih boyunca goc¢ ile yakindan iliskili olmustur. Giinlimiiz kiiresellesen
diinyasinda g¢evresel degisiklikler nedeniyle uluslararasi go¢ giderek zorlagmustir. Cevresel degisiklik
magdurlari ayni iilke igerisinde yer degistirmek durumunda kalmistir. Uluslararast Gog Orgiitii gevresel
nedenlerle go¢ edenleri “cevresel gogmen”olarak adlandirmaktadir. Uluslararasi yazinda ise bircok kez
ayni grubu tanimlamak i¢in “gevre miiltecileri,” “iklim miiltecileri” ya da “iklim degisikligi miiltecileri”
gibi kavramlar tercih edilmistir. Basta iklim degisikligi olmak {izere ¢evresel nedenlerle gogiin artarak
devam edecegi tahmin edilmektedir. Bu durum konunun farkli boyutlari ile disiplinler aras1 ¢alisiimasi
gerekliligini de ortaya koymaktadir. Bu ¢alismada, iklim degisikliginin gé¢ ile iliskisi, sosyoloji ve
uluslararas1 hukuk baglaminda ele alinmaktadir. Calismada ¢evresel gégmenlerin iklim degisikligine
uyum konusunda aktér roliiniin olup olmadig: tartisiimaktadir. 11k boliimde, iklim degisikligi ve cevresel
gog¢ iliskisi ele alinmaktadir. ikinci béliimde gevresel gdgmen ve cevresel miilteci kavramlar ve bu
kavramlar arasindaki tercihin onlarin  uyum saglama kapasitesine etkisine deginilmektedir. Bu
calismada cevresel gogmenlerin iklim degisikligine uyum saglama kapasitelerinin siiregteki hukuki
statiileri ile dogrudan iliskili oldugu sonucuna varilmistir. Hukuki statiileri ve sahip olduklar1 haklar
arttikga goemenlerin iklim degisikligine uyum kabileyetinin de artacagi degerlendirilmektedir.

Anahtar Kelimeler: Cevresel gog, ¢evresel gogmen, iklim miiltecisi, iklim degisikligi, uyum saglama
ABSTRACT

Environmental changes have been closely associated with migration throughout history. In today's
globalized world, international migration has been increasingly constrained due to environmental
changes. Environmental victims have been forced to move within the same country. The International
Migration Organization refers to those who migrate due to environmental reasons as “environmental
migrants”. In international literature, however, the same group is often referred to as "environmental
refugees,” "climate refugees,” or "climate change refugees." It is expected that migration due to
environmental causes, especially climate change, will continue to increase. This situation also highlights
the need for interdisciplinary research into the different dimensions of the issue. In this study, the
relationship between climate change and migration is discussed in the context of sociology and
international law. The study discusses whether environmental migrants have agency role in the
adaptation to climate changes or not. In the first section, the relationship between climate change and
environmental migration is addressed. Climate-induced migration is viewed as an adaptation effort
(Faist 2018; Van Praag and Timmermann 2019). It is argued that environmental migrants can adapt to
climate changeb by both migrating and contributing to their homeland and those left behind. The second
section examines the concepts of environmental migrants and environmental refugees and the impact of
the choice in labeling both on their legal rights and their capacity to adapt to climate change. This study
has concluded that the legal status of environmental migrants in the process is directly related to their
capacity to adapt to climate change. It is assessed that as the legal status and rights of migrants increase,
their capacity to adapt to climate change will also increase.

Key words: Environmental migration, environmental migrant, climate change, climate refuges,
adaptation
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Iklim degisikligi kiiresel 1stnma ve bunun sonuglar1 (deniz seviyesinin yiikselmesi, kuraklik, yagis
diizenlerinde degisiklik, ¢ollesme, seller gibi olaylarla yakindan iliskilendirilmektedir. Verimli
topraklarin azalmasi ve su gibi temel dogal kaynaklara erisimin azalmasi ile gelisecek ¢atigma ve siddet
ortaminin, sel ve kuraklik gibi asamali ya da aniden gelisen krizlerin niifus hareketliligine yol
acabilecegi degerlendirilmektedir (Manou ve Mihr, 2017). S6z konusu niifus hareketliligi uluslararasi
yazinda farkli bagliklar altinda ¢alisilmaktadir: Yerinden edilme(displacement), gd¢ (migration) ve
yerini degistirme (relocation). Bu kisileri ifade etmek i¢in de farkli kavramlar tercih edilmektedir: Cevre
miiltecileri, iklim miiltecileri, iklim degisikligi miiltecileri, ¢evresel nedenlerle yerinden edilmis kisiler
ve ¢evresel gdgmenler (Dun ve Gemenne, 2008, ss. 10-11).

Bu ¢alismada cevresel gd¢men ifadesinin kullanimi tercih edilmistir. Uluslararas1 Gog Orgiitii (IOM)
‘cevresel gocmen’ (‘environmental migrant’) kavramin su sekilde tanimlamstir:

“Cevresel gocmenler, agirlikli olarak ani ya da kademeli gelisen cevresel degisikliklerin yagamlarini ya
da yasam kosullarini olumsuz etkilemesinden dolayr mutat evlerinden gegici veya kalici siireyle
ayrilmak zorunda kalan ya da ayrilmayi tercih eden ve kendi iilkelerinde ya da yurtdiginda dolasan kisi
veya gruplardir” (Uluslararas1 Gog Orgiitii, 2013, 5.17)

Uluslararas1 Gog Orgiitii ‘gevresel nedenlerle yerinden edilmis kisiler’ (‘environmentally displaced
people’) kavramina 2009 yilinda ¢ikardigi “Go6¢ Terimleri S6zIligii”’nde yer vermemis ancak kavram,
sozligiin 2013 yilindaki ikinci baskisinda su sekilde tanimlamistir.

“Mutat ikamet tlilkesinde yerinden edilen ya da uluslararasi bir sinir1 asan ve yerinden edilmesinde esas
nedenin, tek basina neden olusturmasa da, gevresel bozulma, kétiilesme ya da yikimin oldugu kisiler.
Bu terim, devletler hukukunda yasal dayanagi ya da var olma nedeni (raison d’étre) bulunmayan
cevresel miilteci veya iklim miiltecisi terimlerine daha az tartigilan bir alternatif olarak dolasimi agikca
zorunluluktan kaynaklanan gevresel gogmen kategorisini ifade etmek igin kullanilir.” (Uluslararast Gog
Orgiitii, 2013, s. 17)

Bu kavram, gevresel gd¢menlerin uluslararasi hareketliligini ve bu go¢ kararini alirken zorunluluk
unsurunu vurgulamaktadir. Cevresel gégmen ifadesinde go¢ etmede goniillik ve tercihin de etkili
olabildigi i¢in ¢ogu zaman kisilerin iginde bulunduklart durumu tam olarak yansitmadigi
diistiniilmektedir. Bu kaygilara ek olarak ‘cevresel nedenlerle yerinden edilmis kisiler’ kavramina
sozliikte yer verilmesi, iklim miiltecileri ve ¢evre miiltecileri gibi hukuki ac¢idan tartismali ifadelere
alternatif gelistirme ihtiyacinin sonucudur. Cevresel gogmen de ¢evresel nedenlerle yerinden edilmis
kisiler de gdgiin nedenine vurgu yapmaktadir. Iklim miiltecileri ve ¢evre miiltecileri ise gdgiin sonucuna
odaklanmaktadir (Praag ve Timmerman, 2019).

Kavramsal kargasa temelde birbiriyle iliskili li¢ soruya verilen farkli yanitlardan kaynaklanmaktadir:
(1) Cevresel unsurlar, gé¢iin tek nedeni midir? (2) Cevresel unsurlar, insanlar igin gé¢ii zorunlu hale mi
getirmektedir? (3) Eger zorunluluk hali varsa bundan etkilenen kisiler miilteci olarak degerlenirilmeli
midir?

Calisma, g¢evresel gocmenlerin iklim degisikligine uyum konusunda aktdr roliiniin olup olmadigi
sorusunu tartigmaktadir. Bu calismada cevresel go¢menlerin uluslararasi hareketliligi {izerinde
durulmaktadir. Uyum bu calismada Hiikiimetleraras1 Iklim Degisikligi Paneli’nin (IPCC, 2014, s. 5)
tanimindan ve Faist (2018, s. 198)’in agiklamasi gerg¢evesinde su sekilde tanimlanmaktadir: iklim
degisikliginin zararl etkilerini azaltmak i¢in iklimsel ve ¢evresel degisikliklere insanlarin intibak siireci.
Iklim degisikliginin neden oldugu zarari azaltmak da ona karsi firsatlar1 degerlendirmek de uyum
kapsamindadir. Iste bu gergevede goc etmek, iklim degisikliginin etkilerine kisilerin uyum saglama
¢abasi olarak goriilmektedir.

Materyal ve Yontem

Calisma cevresel gogmenlerin iklim degisikligine uyum konusundaki roliinii ele almaktadir. Bu
cercevede gb¢ calismalari ve uluslararast hukuk bakis agisiyla konu tartisilmaktadir. Konu, gog
caligmalarmin kuramsal c¢ergevesi ve uluslararasi hukukun gevresel gé¢cmenlerin
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haklar1 konusundaki yaklagimiyla ele alinmaktadir. Bu ¢eregvede basta Birlesmis Milletler ve Avrupa
Birligi olmak iizere uluslararasi kuruluslarin hukuki ve politika metinleri ilgili kurumlarinin yaklasimlari
akademik literatiir 15181nda incelenmesitir.

Bulgular ve Tartisma
Iklim Degisikligi ve Cevresel Gog Tliskisi

Iklim degisikligi ve gd¢ konusuna yaklasim, disiplinlere gore ve zaman igerisinde farklilasmistir. Ferris
(2020) iklim degisikligi ve gog¢ arasindaki iliski konusundaki bakis ag¢ilarindaki farkliligi, iklim
degisikligi, go¢ caligmalari, felaket riskini azaltma alaninda caligan bilim insanlari, kalkinma aktérleri
ile uluslararasi hukuk, ¢atigma arastirmacilar1 ve giivenlik kurumlar {izerinden ele almigtir. Faist ise
bakis acis1 farkliligini zamanla degisen sorun tanimi ve giindem tizerinden agiklamistir. Bu boliimde
Ferris ve Faist’in yaklagimini birlestirerek yaklagimlar tartigilmaktadir.

Ozellikle 1980’lerle 2000’ler arasinda iklim degisikligi ve gd¢ arasidaki iliski konusunda g¢evre
bilimcilerin agirlig1 hissedilmistir. Cevre bilimciler, genellikle gocii ve yerinden edilme durumunu
iklim degisikliginin olumsuz bir sonucu olarak ele almaktadir (Castles, Haas ve Miller, 2014, ss. 209).
Bu donemde goc ¢aligmalari da ¢evre bilimcilerden etkilenerek tehdit ve risk unsurlarimi 6ncelikli
degerlendirmemistir. Itme ve cekme kurami, ¢evresel bozulma, iklim degisikligi ve kiiresel 1stnmanin
gbce neden olacagini 6ngérmektedir. Bu deterministik yaklagim, gog siirecinde farkli aktorlerin rolii ve
cevresel bozulma ile diger degisiklikler arasindaki etkilesimi ¢ogu zaman yeterince dnemsememistir
(Foresight, 2011, s.11). Bu yaklagim gd¢ kararini proaktif bir strateji, goniilliiliik ve tercih vurgusu ile
ele almistir. Go¢lin nedeni olarak iklim degisikligine odaklanilmustir.

Daha sonraki yillarda 6zellikle kiiresel 1sinmanin da etkisini arttirmasi ile goc¢ etme kararinin
alinmasinda farkl1 etmenlerin etkilesimi de giindeme gelmeye baslamustir. Iklim degisikligine bagh goc,
tehdit, zorunluluk ve risk ile birlikte tartisilmigtir. Bu donemde gog ¢aligmalari iklim degisikligi ile ilgili
politika siireclerinde daha etkili olmustur. Cevre calismalar ise iklim degisikligini azaltma ile ilgili daha
teknik stireglerde dikkate alinmistir. Kisacasi ikinci donemde gevre caligmalart iklim degisikligi ve
nedenlerine odaklanirken go¢ calismalart sonuglart {izerinde durmustur. G6¢ ¢aligmalari, iklim
degisikligi ve gog arasindaki iliskiyi insani giivenlik ve uyum baglaminda ele almistir.

Gogmenlerin direncine (resilience) vurgu yapilmigtir. Faist ise iklim degisikligi nedeniyle go¢ etmeyi
diren¢ baslhig1 altinda tartisilmasina magduru suglayici bir ifade oldugu igin karsi ¢ikmaktadir. Faist
cevresel gogmenlerin edilgen olmadigini savunmakta ve siiregte bireylerin aktor roliine vurgulamak icin
uyum kavramini tercih etmektedir. Faist bu vurguyu iklim degisikligine bagl go¢ calismalarinda tigiincii
dénem olarak tanimlamistir. Bu ¢alismada da gé¢menlerin aktor roliine dikkat ¢ekilmekte ancak konu
ayr1 bir donem altinda ele alinmamaktadir.

Gog¢ calismalar1 yazininda gog ile ikilim degisikligi arasindaki iliskiyi ele alirken iki teorik yaklagim 6n
plana ¢ikmugtir: siirdiiriilebilir gegim yaklagimi (sustainable livelihood approach) ve is¢i gé¢tiniin yeni
ekonomisi (new economic of labour migration) (Praag ve Timmermann, 2019, ss. 353-354).
Siirdiiriilebilir gecim yaklasimi hi¢ bir ¢evresel tehdidin gocii kacinilmaz kilamayacagi varsayimindan
yola ¢ikmaktadir. Go¢ii cevresel degisikliklere karsi gelistirilen stratejilerden biri olarak ele almaktadir
(Brockleshy ve Fisher, 2003). is¢i gé¢iiniin yeni ekonomisi teorisi de gé¢ etme kararini bir ¢esit sigorta
olarak degerlendirmektedir (Faist, 2018:199). Mevcut kaynaklara erisimdeki esitsizlik nedeniyle gog
etme kararinin hanehalki gelirinin ¢esitlendirme ihtiyaci ile iligkisine dikkat ¢ekmektedir.

Gog, degisen ¢evresel kosullara yanit vermek, daha iyi ge¢im saglamak ve daha iyi bir hayata kavugmak
icin en etkili yollardan biridir. Hem bag etme hem uyum saglama stratejisidir. Go¢ etme karari, Siyasi,
ekonomik, sosyal, ¢evresel, demografik etmenler dikkate alinarak verilir. Cevresel degisiklikler tiim bu
faktorleri etkileme kapasitesi bulunmaktadir. Kararin alinmasinda ve uygulamasinda bireysel ve
hanehalki 6zelliklerinin yanisira mezo ve makro alandaki engeller ve firsatlar da etkilidir. Gog etme
maliyeti, go¢ etmenin hukuki ve yasal zorluklar1 kararin uygulmasinda engel teskil edebilirken, diaspora
baglari, teknoloji, ise alim ajanslar1 bu siiregte firsat sunabilmektedir. Ekonomik sosyal ve siyasi
sermayesi az olanlar ne kadar dezavantajli durumda olurlarsa olsunlar go¢ edememektedir (Barnett ve
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Weber, 2010, ss. 39-40; Foresight, 2011). Bu durumda olanlar, Foresight (2011) raporunda “kapana
kisilan niifus”(“trapped population”) olarak adlandirilmistir

Go¢ etme karari, hem bireyin kendi hayati hem de go¢ etmemis ya da edememis kisilerin hayati ile
ilgilidir. Bu hali ile go¢ bireysel karar olabildigi gibi hanehalkinin ortak karari da olabilmektedir. Gog
de ayn1 sekilde gd¢menin hayatinin yani sira geride kalanlarin hayatini da olumlu etkileyebilmektedir
(Barnett ve Weber, 2010). Zira go¢ edenler, geride kalanlarin yani kapana kisilan niifusun daha iyi ge¢im
saglamasina ve daha iyi bir hayata kavusmasma destek olabilmektedir. Bu gonderdikleri maddi
yardimlarla olabilecegi gibi bilgi ve deneyim aktarimi ile de olabilmektedir. Ancak her ikisinin de etkili
sekilde saglanabilmesi icin iklim degisikligine bagli gd¢ edenlerin hukuki statiileri ve erigim
saglayabildikleri hizmetlerle dogrudan iliskilidir. Diizensiz gd¢iin bir pargasi olmalar1 onlarin yasal,
sosyal ve ekonomik imkanlara erisememesine ve dezavantajli durumlarinin boyut degistirerek goc
ettikleri lilkelerde slirmesine neden olmaktadir.

Iklim degisikligine neden olanlar ile en ¢ok etkilenenler arasindaki farklilik aslinda diinya sistemleri
teorilerinin yaklasimi ile sosyal ekonomik esitsizlikten kaynaklanmaktadir. Bu sosyal, ekonommik
siyasi esitsizlik go¢ ile yeniden tretilmekte ve daha da derinlesmektedir. Kisir dongii icersindeki
esitsizlik ile miicadele icin bireylerin aktdr rolii iistlenmesi 6nem tasimaktadir. Bir sonraki boliimde ele
aliacak cevresel go¢cmenlerin hukuki statiilerinin gelistirilmesi onlarin iistlendikleri aktdér rol igin
elzemdir.

Uyum Saglama: Cevresel Gégmen ve Cevresel Miilteci

Iklim degisikligi ve cevresel nedenlerle go¢ zorunlu gogiin nedenleri arasinda yer almaktadir. Giderek
cevresel goemenlerin artmasi konunun da daha fazla giindeme gelmesini saglamistir. Zorunlu gog
vurgusu ile en fazla kullanilan kavran iklim miiltecisi ya da ¢evresel miiltecidir. Cevresel miiltecisi
ifadesi BM Cevre Programi uzmani Essam El-Hinnawi (1985) tarafindan 1985 yilinda tanimlanmis
sonrasinda da kamusal s6ylemde siklikla yer bulmustur (European Parliament, 2021). Miilteci ifadesi
kullanilsa da bu kisiler, hukuki anlamda miilteci olarak degerlendirilmemektedir.

Cevresel goemenlerin ya da iklim degisikligi nedeniyle yerlerinden edilenlerin, miilteci olarak
tanimlanmasi uluslararasi hukukta tartisma yaratmaktadir. Hukuki anlamda miilteci degerlendirmesinin
temelini Miiltecilerin Hukuki Durumuna iliskin BM Sozlesmesi (Cenevre Sozlesmesi- 1951) ve 1967
yilinda kabul edilen Ek Protokol belirlemektedir. S6ézlesmenin birinci maddesine goére kiginin miilteci
sayilabilmesi i¢in hakli nedenlere dayali zuliim korkusu nedeniyle zorunlu olarak iilkesinden kagmasi
gerekmektedir. Devletlerin disindaki aktér ve/veya faktorler de zulme neden olan eylemi
gergeklestirebilmektedir. Ayn1i madde, kisilerin miilteci sayilabilmeleri i¢in temel hak ve
ozgiirliiklerinin, 1rk, din, tabiiyet, belirli bir gruba mensubiyet ve siyasi diisiincelerinden en azindan biri
nedeniyle kisitlanmis olmalar1 sart1 dile getirilmistir.

Belirli bir gruba mensubiyet ifadesinin belirsizligi, miilteci statiisiiniin kapsadig1 kisiler ve durumlar
bakimindan genislemesine neden olmustur. Tanimdaki bu unsurlardan hareketle iklim degisikligi
nedeniyle go¢ edenlerin hakli nedenlere dayali zuliim korkusu yasayip yasamadig1 sorgulanmaktadir. i¢
ice geemis ve tetikleyicisi iklim degisikligi olan nedenler toplami, gé¢ etme ile zuliim korkusu yasama
arasindaki iliski kurmayi giiglestirmektedir. BM Miilteciler Yiiksek Komiserligi ise ¢evresel
goéemenlerin i¢inde bulunduklar1 durumu ve zorunlulugun altini gizmekte ancak bu kisilerin teoride
ulusal hiikiimetleri tarafindan korunabilecegini savunarak bu grubun miilteci korumasindan
yararlanmasint desteklememektedir (European Parliament, 2021). Ayrica onlarinda miilteci statiisii
altinda degerlendirilmesinin mevcut miilteci rejimi ve korumasimi zayiflatacagi endisesi siklikla
hukukgular tarafindan dile getirilmektedir. Bu durumda statiiniin kapsami genisledik¢e iginin
bosaltilmasi yani saglanan korumanin azaltilmasindan kaygi duyulmaktadir.

1967 yilindaki Miiltecilerin Hukuki Statiisii ile ilgili ek Protokol dogal felekatler ya da gevresel sorunlar
nedeniyle gd¢ edenlerin miilteci statiisii altinda degerlendiremeyecegini ve bu statii altinda saglanan
korumadan yararlanamayacagini belirtmektedir. Konuyu sosyal ve siyasi felsefe alaninda tartisanlar ise
cevresel gogmenlerin de miilteci olarak degerlendirilmesi gerekliliginin altin1 ¢izmektedir (Lister,
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2014). Insan haklar1 ve miilteciler ile ilgili konularin dinamik yapis1 nedeniyle kavramin kullanimi onlar
icin koruma saglamasa da doniisiimiin baslangici olarak 6nemlidir.

Miilteci kavrami altinda ele almak yerine farkli hukuki rejimlerin gelistirilmesi de literatiir de sik sik
dile getirilmektedir. Go¢men ifadesini  hukuki anlamda uluslararasi seviyede bir tanimi
bulunmamaktadir. Gégmen isgi ifadesi hukuki olarak tamimlanmigtir. Cevresel gdgmenler zorunlu
olarak goc ettikten sonra hayatlarini idame ettirebilmek i¢in calismaya baslasalar da gdgmen isci
kavramui altinda onlara iliskin konular1 ele almak yerinde olmayacaktir. Williams (2008), ¢6ziim olarak
iklim degisikligi nedeniyle gdcle ilgilenecek Birlesmis Milletler iklim Degisikligi Cerceve Sézlesmesi
himayesinde bolgesel mekanizmalarin kurulmasini énermektedir. S6z konusu mekanizmalarin, basta
iklim degisikligi olmak {izere cevresel nedenlerle zorunlu olarak go¢ eden kisilere yonelik yeni bir
kavram ve hukuki cerceve olusturulmasia katki sunabilecegi degerlendirilmektedir. iklim degisikligi
ve diger cevresel nedenlerle goc etmek durumunda kalanlarin aktor rol iistlenebilmesi i¢in hukuki
statiileri ve haklarinin tanimlanmasi 6nemlidir. Yeni kavramsallastirma ve hak tanimlamalarinda
cevresel nedenlerle gogiin tercih yerine zorunlulukla iliskilendirilmesi, kisilerin siiregteki aktor roliinii
arttiracaktir (Kalin, 2010: 90).

Sonuc ve Oneriler

Bu c¢alismada gog ile iklim degisikligi arasindaki iliski ele alinmistir. Gogiin, iklim degisikliginin
onlenmesi gereken kaginilmaz bir sonucu olmadig1 savunulmaktadir. Gog, iklim degisikligine uyum
stratejilerinden biridir. Caligmada g¢evresel gd¢menleri, iklim degisikliginin pasif magdurlar1 yerine
uyum saglama kapasitesine sahip aktif aktorleri olarak ele alma ihtiyaci dile getirilmistir. Cevresel
gdecmenlerin bu aktor rollerini etkili sekilde ortaya koyabilmeleri ve kaynak ve hedef iilkelere fayda
saglayabilmeleri igin yasal haklara erisimlerinin 6nemine dikkat ¢ekilmistir.

Miilteci kavrami altinda bu haklara erisim saglama konusunda kaydedilen asama umut vaadedici olsa
da bu kavram altinda ululslararast koruma elde etmelerinin 6ntinde politik, ekonomik, demografik,
sosyal bir¢cok engel bulunmaktadir. Bu ¢ercevede iklim degisikliginin hizla derinlesen etkileri dikkate
alinarak c¢evresel go¢menlerin giivenligi ve yasal statiileri i¢in farklt hukuki mekanizmalarin
gelistirilmesi faydali olacaktir. Bu hukuki mekanizmalarin artmasi onlarin aktor rollerini de
giiclendirecektir.

Kavramsallastirma ve uluslararast hukuk altinda hak tanimlamalari siirecinde de ¢evresel nedenlerle go¢
etmek zorunda kalanlarin aktor rolii 6nem arz etmektedir. Farkli hukuki korumalarin gelisebilmesi i¢in
konunun insan hayatina etkisi ¢ercevesinde daha fazla ele alinmasina ihtiyag duyulmaktadir. Bu
cercevede, gelecekteki caligmalarda onlarin g6ziinden konunun aktarilmasi ve onlarin sesini
duyurmalarina yardim edilmesi faydali olacaktir.
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ABSTRACT

Efficient utilization of materials is a critical challenge facing modern society. The need for sustainable
resource management has become increasingly urgent, and reducing waste and increasing the efficiency
of material use is vital in achieving this goal. Material usage efficiency (MUE) is the measure of the
effectiveness of a system in utilizing material resources in production, consumption, and disposal
processes. The paper discusses the importance of material usage efficiency in various industries,
including manufacturing, construction, and energy. It examines the challenges and opportunities
associated with improving material efficiency, such as the development of new materials, advanced
manufacturing processes, and the integration of circular economy principles. The paper also explores
various approaches to measuring material usage efficiency, including life cycle assessment, eco-
efficiency analysis, and material flow analysis. It highlights the importance of metrics and indicators for
evaluating material efficiency and guiding decision-making processes. The review identifies key factors
that affect material usage efficiency, including product design, process optimization, material selection,
and recycling and reuse strategies. It also discusses the role of policies and regulations in promoting
material efficiency and reducing waste. Our analysis shows that improving MUE can yield significant
benefits in terms of resource conservation, environmental protection, and economic savings. However,
achieving meaningful improvements in MUE requires a comprehensive approach that addresses the
complex interplay of technical, economic, and societal factors. We conclude that MUE is a crucial
concept that should be at the forefront of sustainable development efforts, and we provide
recommendations for future research and policy action to advance this critical area of study.

Keywords: material usage efficiency (MUE), material utilization, circular economy, manufacturing
optimization.

Introduction

The responsible and sustainable use, conservation, and protection of natural resources like water, land,
forests, wildlife, and minerals are referred to as natural resources management (Ichiro Tsuchimoto and
Yuya Kajikawa, 2022). The sustainable development of societies around the world depends on effective
management of natural resources. This literature review's objective is to present a summary of the
studies on the benefits of managing natural resources.

A crucial challenge for the long-term growth of industrial processes and the economy is the optimal use
of resources. The use of resources in a way that optimizes output and avoids waste is referred to as
resource utilization. Resource management that is effective not only benefits the economy but also takes
care of environmental issues brought on by industrial activity.
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Materials and Methods

The research mainly focuses on the production processes. In some cases the recycling activities are not
so efficient in the production. Because the wasted plastics only can be recycled just in a small
percentage. Otherwise the quality of the final product will be influenced by this process.

The potential of plastic recycling for the synthesis of carbonaceous materials is examined in the
publication "Plastic Recycling and Their Use as Raw Material for the Synthesis of Carbonaceous
Materials" by Rodrigo A. Munoz Meneses et al. The writers start by giving a general review of the
effects plastic trash has on the environment and the current methods for getting rid of it, which include
recycling, burning, and landfilling (Rodrigo A. Munoz Meneses et al., 2022).

As a potential supply of raw materials for the synthesis of carbonaceous compounds, the authors then
concentrate on recycling plastic waste. They go over different plastic recycling techniques, including
mechanical recycling, chemical recycling, and thermal recycling, as well as their benefits and
drawbacks. The authors also stress the necessity of effective separation and sorting technologies as well
as the significance of choosing the right plastic waste streams for recycling (Ichiro Tsuchimoto, and
Yuya Kajikawa, 2022).

The synthesis of carbonaceous compounds from plastic waste, including the creation of activated
carbon, carbon nanotubes, and graphene, is then reviewed by the authors. They go over the benefits of
employing plastic waste as a starting point for the synthesis of carbonaceous materials, including
lowering its negative environmental effects and offering a cheap source of carbon (Rodrigo A. Munoz
Meneses et al., 2022).

In their final section, the authors explore the difficulties and potential benefits of using plastic trash as
a starting point for the synthesis of carbonaceous materials. They draw attention to the necessity for
additional study to improve recycling procedures and create fresh, cutting-edge methods for creating
carbonaceous materials from plastic waste.

The indicated paper also focuses on the circular economy based on plastic recycling and analyze some
activities to manage this process. The relationship between the activities is given as an example in the
paper like indicated in “Figure 1

Slowing flows: Extend the use cyele,
enable additional use cycles at end-of-first-
life and minimize the impact at end-of-

Flow's reduction: Changing
usage patterns (e.g. new
business models)

first-life
Materinl Design and Distribution
ey 8 End-of-first-life
supply chain manufacturing and use
Reduce Repair
Replace P ' Create loops
Rense :
' Go through
Remanufacture additional
Recycle/industrial symbiosis lifecycles
BN Lincar supply chaln ¢ Clircular economy approach

Figure 1. Activities of the circular economy (CE). Analysis adapted from a diagram by InnovateUK.
Source: Rodrigo A. Munoz Meneses et al., 2022.

Overall, the study offers a thorough assessment of the level of our understanding regarding plastic
recycling and its potential for creating carbonaceous materials. The authors do a good job of highlighting
the environmental and financial advantages of using plastic trash as a starting point for the synthesis of
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carbonaceous materials and offer insightful information about the difficulties and possibilities presented
by this strategy (Rodrigo A. Munoz Meneses et al., 2022).

The article "Managing Plastic Waste: Sorting, Recycling, Disposal, and Product Redesign™ by Jean-Paul
Lange offers an in-depth analysis of the most recent research on this topic (Jean-Paul Lange, 2021). The
author analyzes the difficulties in managing plastic garbage and gives a summary of the numerous
approaches created to deal with this problem.

The research indicates that the CO, emission rate varies from one recycling method to another one. Jean-
Paul Lange has been investigated this rate very carefully (2021), and “Figure 2” gives enough
information about this:

CO, emissions [kg CO,e/t product]

4000
3000
2000

1000

Pyrolysis Mechanical Incineration
recycling*

Figure 2. CO2 emissions of various end-of-life scenarios for polyolefins (the error bar reflects
different scenarios of sorting quality and losses).

Source: Jean-Paul Lange, 2021.

The paper opens by describing the scope of the plastic waste problem and the negative effects that plastic
waste pollution has on the environment, the economy, and society. The author emphasizes the necessity
for a thorough and integrated strategy for managing plastic waste that takes into account the whole life
cycle of plastics, from manufacturing to disposal. The author then goes over the various approaches that
have been created to manage plastic waste, such as product redesign, sorting, recycling, and disposal.
The author outlines the benefits and drawbacks of each tactic and offers instances of how it has been
used in various situations.

The author then concentrates on the difficulties in recycling plastic trash, including the necessity for
efficient systems for garbage collecting and sorting, the complexity of waste streams containing plastic,
and the limitations of present recycling methods. The promise of cutting-edge recycling technologies,
like chemical recycling and biodegradable polymers, is discussed by the author, who also emphasizes
the significance of research and development in this field (Jean-Paul Lange, 2021).

In addition, the author examines how product design may help reduce plastic waste by promoting
sustainable consumption habits, the application of eco-design principles, and the creation of circular
economy models. The author illustrates the value of stakeholder involvement in the design process with
examples of successful product redesign initiatives (Jean-Paul Lange, 2021). Finally, the author draws
attention to the necessity of a comprehensive and cooperative strategy for managing plastic trash that
takes into account the whole life cycle of plastics and incorporates stakeholders from all fields. The
author stresses the significance of legislation and rules in promoting environmentally friendly methods
of disposing of plastic garbage.

Overall, the study offers a thorough analysis of the state of the art in managing plastic trash. The author
skillfully explains the numerous solutions that are accessible, together with their benefits and drawbacks,
and she offers insightful information about the potential and difficulties related to managing plastic
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garbage. The article is a valuable tool for researchers, industry experts, and politicians interested in the
management of plastic waste (Jean-Paul Lange, 2021).

A thorough assessment of the state of knowledge on additive manufacturing (AM) of metal products is
given in the publication "Additive Manufacturing of Metal Products (Review)" by V.V. Zhukov, G.M.
Grigorenko, and V.A. Shapovalov. The authors begin by outlining the idea of additive manufacturing
(AM) and its benefits over conventional production techniques, such as its capacity to create
complicated shapes and minimize waste (V.V. Zhukov et al., 2016).

The authors then go over the many AM techniques that can be used to create metal products, such as
sheet lamination, directed energy deposition (DED), binder jetting, and powder bed fusion (PBF). They
give instances of how each technology is used as well as its benefits and drawbacks.

The main issues facing AM of metal goods, such as the requirement for better material characteristics,
surface quality, and dimensional accuracy, are thus the authors' main areas of attention. They emphasize
the significance of process parameter optimization and the choice of suitable materials for each
application.

The authors also point out the potential of additive manufacturing (AM) for the creation of functionally
graded materials (FGMs) and the fusion of many materials into a single part. They talk about the
difficulties with FGMs and give instances of their use in several fields (V.V. Zhukov et al., 2016).

The authors wrap off by talking about the potential uses of AM in the future to produce metal goods.
They emphasize the need for more study to improve AM materials and methods as well as create new
markets and applications for AM.

Overall, the report offers a thorough analysis of the status of our understanding on AM of metal goods.
The authors offer insightful explanations of the various AM methods that are currently accessible,
together with their benefits and drawbacks, and they highlight the main difficulties that metal product
AM faces. For researchers, engineers, and other professionals with an interest in the topic of AM, the
article is a valuable resource (V.V. Zhukov et al., 2016).

Additionally to this ideas this must be indicated that also the design of the products influence the material
usage rates (Guoging Zhang, Zejia Zhao, and Wai Sze Yip, 2022). Especially in metal working
companies this is so essential. A thorough assessment of the state of knowledge on modeling,
optimization, and design methods of metal manufacturing processes is given in the publication "Special
Issue on Modeling, Optimization and Design Method of Metal Manufacturing Processes" by Guoging
Zhang, Zejia Zhao, and Wai Sze YIP. The article serves as the introduction to a special edition of the
Journal of Manufacturing and Materials Processing that is devoted to this subject (Guoging Zhang, Zejia
Zhao, and Wai Sze Yip, 2022).

The authors begin by outlining the significance of metal manufacturing processes and the difficulties
involved in optimizing and designing them. They draw attention to the requirement for sophisticated
modeling and simulation methods in order to forecast the behavior of metal manufacturing processes
and enhance their efficiency. The authors then go over the various modeling and simulation methods,
such as finite element analysis (FEA), computational fluid dynamics (CFD), and discrete element
method (DEM), that are available for metal manufacturing processes. They outline the benefits and
drawbacks of each technique and give instances of how they have been used in various metal fabrication
processes.

The authors then concentrate on designing experimental (DOE) techniques and optimization algorithms
for metal manufacturing processes. They emphasize the significance of understanding the critical
variables that influence how well metal production processes function and optimizing them to get the
desired result. The authors also go over multi-objective optimization and topology optimization as
design techniques for metal manufacturing processes. They outline the benefits of these techniques and
give instances of how they have been used in different fields (Guoging Zhang, Zejia Zhao, and Wai Sze
Yip, 2022).
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The authors underline the value of multidisciplinary research and collaboration in their conclusion,
emphasizing how it will progress the field of modeling, optimization, and design approaches for metal
manufacturing processes. The study offers a thorough assessment of the state of knowledge on modeling,
optimization, and design techniques for metal manufacturing processes in general. The writers offer
insightful explanations of the many techniques available and their applications as well as helpful
information about the main difficulties and opportunities facing this sector. Researchers, engineers, and
industry experts with an interest in the topic of metal fabrication will find the paper to be a valuable
resource.

Findings and Discussion

The term "material usage efficiency" describes the optimization of materials used in the production
process with the aim of reducing waste and raising productivity through efficient resource use. In sectors
like manufacturing, building, and transportation where materials are the main input, efficient material
use is crucial. Efficiency in the use of materials is crucial for minimizing the damaging effects of
manufacturing on the environment, as evidenced by the development of sustainable and environmentally
friendly production processes.

Various strategies, such as process improvement, recycling, reuse, and waste reduction, can lead to
efficient material usage. Process optimization entails making improvements to production procedures
to cut down on material use and boost output. Reusing and recycling materials is a sustainable way to
cut expenses, reduce waste, and conserve resources. Techniques for reducing waste involve reducing
waste production through efficient design, process optimization, and material substitution.

Utilizing materials efficiently has numerous advantages that go beyond environmental sustainability.
Utilizing materials effectively can lower costs significantly, increase resource management, improve
product quality, and lessen the chance of supply chain disruption. However, ensuring effective material
usage necessitates a thorough and integrated strategy that involves cooperation between business, the
executive branch, and research institutions.

A key component of sustainable production and manufacturing is efficient resource use. Utilizing
materials to their full potential can have positive effects on the environment and the economy, including
less carbon emissions, cost savings, and increased production. It takes the adoption of sustainable
practices, cutting-edge technologies, and cooperation between diverse stakeholders to achieve efficient
material consumption.
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ABSTRACT

The rapid increase in population, urbanization, and construction activities following the industrial
revolution has led to a significant rise in environmental issues. In this regard, the responsibility for
accelerating environmental problems lies with construction activities due to the excessive use of
resources, production of construction waste, and emission of carbon dioxide during the process.
Construction waste is formed by the transformation of building materials at various stages of their life
cycles. Uncontrolled disposal of these wastes causes significant damage to the ecosystem. To reduce
construction waste, construction waste management strategies should be developed, and their
implementation should be monitored. Accordingly, this study aims to investigate the current practices
that enable glass-based materials to be reintroduced into the life cycle instead of being disposed of as
waste. Within the scope of the study, the life cycle of glass-based materials was examined, and waste
reduction, reuse, recycling, and recovery strategies applied to building components made of these
materials were investigated. The results section includes the conclusions for reducing waste and
conserving energy and materials through waste management of glass-based building materials. The
study also aims to increase awareness of construction waste management in general. In this context, it
is intended to create social awareness of the continuity of the life cycle of possible waste generated at
every stage of the life cycle of glass-based materials through this study. Thus, it is planned to contribute
to the literature on the efficient use of resources such as raw materials and energy and the reduction of
construction waste.

Keywords: Glass, Construction Waste, Sustainability, Reuse, Recycling

Introduction

A significant increase has been observed in construction activities due to factors such as population
growth, technological and industrial development, disasters, and urban transformation. This situation
causes an increase in the consumption of raw materials and energy resources and the amount of structural
waste formation, and serious environmental problems due to the disposal of structural wastes without
taking any precautions. In both developed and developing countries, the construction sector uses
approximately 60% of all raw materials extracted in the world (Lombera & Aprea, 2010). Material use,
which was 27 billion tons in 1970, increased to 89 billion tons in 2017. As population growth and
economic activities continue, resource use is expected to reach 167 billion tons by 2060. As a result of
this growth, increment in material use such as extraction, processing, and disposal of materials; the
doubling of greenhouse gas emissions, and soil, water, and air pollution will cause serious environmental
problems for humans and ecosystems (OECD, 2019). Countries implement various waste management
strategies for raw material conservation, and it is seen that the first legal studies were done in EU
countries and the United States, respectively. In the context of waste management in Europe, since the
1970s waste management has been reorganized from policies based on controlling waste disposal
activities to include waste prevention and recycling targets. With this change, human health and
environmental protection in waste management are becoming more important in terms of resource
efficiency and life cycle (Lazarevic et al., 2010). In this study, the life cycle of building materials was
examined to reduce structural wastes. Moreover, the waste management strategies




INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

B BMU

m ALK N

applied for glass-based building materials and building elements made of this material, and the methods
to reduce the amount of waste that may occur in usage areas were investigated. Accordingly, reuse,
recycling, and disposal methods of structural wastes consisting of glass materials were examined by
making literature-based research on building materials.

General Properties of Glass Material and the Waste Problem

Glass is generally a highly transparent material, which is made of a mixture of materials such as silicon
dioxide, soda, and CaCOs, which is melted at high temperature and then cooled, during the process
which it solidifies without crystallization. Various special substances such as iron, chromium, cobalt,
sodium sulfate, lead, and aluminum are added during the production process to assign the glass different
properties and colors. Specifically, these substances directly impact the color, refractive index,
durability, and thermal properties of the glass.

When the development of glass material throughout history is examined, it was first seen in the BC. It
is believed to be from the Middle East due to the existence of glass beads dating back to 3000 BC. Itis
known that the first examples of glassware were made during the Mitanni Kingdom in Syria and
Mesopotamia in the 16th and 15th centuries BC. The use of glass as a building material started with the
invention of the glassblowing technique in the Syria/Palestine region in the 1st century. Inthe 30s BC,
when the Romans invaded Egypt and brought glass masters from Syria and Alexandria to Italy, glass
workshops were established in Europe and it was the Romans who came up with the idea of using glass
as an architectural element. During the excavations, it was determined that glass material was used on
the facade of a bath built in the Pompeii and Herculaneum regions. The division of the Roman Empire
in the 4th century AD and the collapse of Western Rome in the 5th century AD led to a decline in
glassmaking work. Glass production continued in Europe and Byzantium. During this period, no
progress was made in the glass technology used in construction. With the advent of the industrial age,
the development of glass production technology was also accelerated. Over time, glass presses were
used to meet the European demand for glass bottles. By using this technique, intensive use of glass in
windows, doors, and furniture has been achieved. When Alastair Pilkington started floating glass on
the liquid tin in 1952, the glass industry revolutionized glass production. By drawing the float glass in
strips, large-sized, uniform-thickness glass was produced. Glass production became a major branch of
industry in the 19th century, with the brothers Friedrich and Wilhelm Siemens inventing the regenerator
furnace and glass pool, and Beiwez's glass cooling furnace. These innovations have enabled the
shortening of production time and uninterrupted glass production. All these have been factors in making
glass more economical. The cheapening of glass in this way has made its use in architecture widespread.
With the increase in glass production techniques, various glasses suitable for different needs and
conditions have been produced (Newman, 1987; Lightfoot & Arslan, 1992; Schittich & Staib, 1999;
Elkadi, 2006; Sienkiewicz, 2006). Today, glass materials are used in interior and exterior walls, floors,
stairs, coatings, and insulation.

Environmental problems arise due to high energy consumption and emission values during the
production phase of glass materials. Glass dust, nitrogen oxides (NOx), sulfur oxides (SOx), inorganic
chlorine and fluorine, carbon monoxide, and special dust emissions (As, Co, Ni, Se, Cr, Cd, Sb, Pb, Cu,
Mn, V, Sn, etc.) and other gases and particles are released into the atmosphere. Problems such as glass
production, water pollution, use of non-renewable natural resources such as sand and minerals, and solid
waste generation are encountered (URL-1).

Every year, the world produces 130 million tons of glass waste, but only 21% of it gets recycled. Unlike
plastic waste and paper, glass stands out as environmentally friendly due to its infinite recyclability. In
Table 1, total amount of products and wasted glass materials worldwide is represented. Among the five
countries given in the table, the UK has the highest recycling rate with 57%, followed by Germany,
Australia, Canada, and the USA, respectively. While most waste glass is produced in the USA, 75% of
it is collected in landfills. Glass recycling in Tiirkiye is approximately 40%, and approximately 6500
tons of waste glass is processed in recycling facilities annually, contributing to the country's economy.
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Table 1. Glass waste production amount and recycling rates by country (Ferdous et al., 2021).

Region Total Glass (ton)

Global Generation 130 million
Recycling 21%

USA Landfill 75%
Generation 11.4 million
Recycling 27%

Canada Landfill 60%
Generation 0.75 million
Recycling 40%

Australia Landfill 60%
Generation 1.1 million
Recycling 57%

UK Landfill 43%
Generation 2.4 million
Recycling 45%

Germany Landfill -
Generation 2.5 million

Investigation of Waste Management Strategies Applied to Glass-Based Construction Materials

With the development of technology, more durable contemporary building materials in terms of building
physics have been used instead of local materials used in architectural designs. Contemporary
construction materials have destructive effects on the environment at every stage of their life cycle, from
raw material acquisition to destruction. To reduce these effects, the use of natural resources, energy
consumption, and the amount of waste released to nature can be reduced by reusing or recycling building
materials after they have completed their useful life. In this section, the material properties of most
commonly used glass-based materials in buildings, their areas of use in buildings, and the methods they
are used as waste are examined. Although glass material is a recyclable material, not all glass materials
can be recycled due to the chemicals added to its structure during the production process (i.e., since
glass is not biodegradable). Glasses that have completed their useful life cause serious environmental
problems due to air, water, and soil pollution since they do not biodegrade when left in nature. With the
“Solid Waste Control Regulation” published in 1991, recycling became a necessity (Savclr & Dikmen,
2015). Recently implemented evaluation methods to reduce the waste generation in the life cycle of
glass materials are summarized below as;

e Glass components can be used in the same dimensions with the dismantling of glass that has
completed its useful life in building elements such as interior and exterior wall systems and
windows, or it can be used in the same or different areas by changing the dimensions.

e With the use of waste glass in glass production, raw material, water, and energy consumption
and emissions are reduced, thereby reducing the environmental impact of the production phase.
For each ton of waste glass use, there is a 20% reduction in carbon dioxide emitted into the
atmosphere, a decrease of 1.2 tons in raw material consumption, and approximately 50% in
water use (URL-7).
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Glass-ceramic is made entirely from waste glass. During production, flat glass waste is
processed into glass pellets in a controlled process. The glass particles are sintered in a patented
sintering process that requires no pressure or bonding additives, just temperature. The sintered
plate is then placed in a cooling mantle and cooled in a controlled manner. Raw panels are
calibrated during the finishing process. They can be polished if desired and then cut to size.
Here, the glass-ceramic material is almost 100% recyclable. Due to its easy maintenance,
hygienic and stain-resistant properties, durability, and strength, the material is used in various
areas such as exterior and interior walls, sinks, countertops, stairs, etc. (Figure 1), (URL-2).

Figure 1. Examples of glass-ceramic materials used in buildings (URL-2)

Waste glass is used in the form of sand in the production of transparent concrete walls, and the
use of glass as aggregate reduces the unit weight of the concrete (Figure 2). The results obtained
from the experiment confirm that the concrete developed processes excellent mechanical

properties and durability.

Figure 2. Examples of transparent concrete walls (URL-8)

Recycled glass is used as a material in the manufacture of thermal and acoustic insulating
materials.

Glassphalt is a variety of asphalt material that is comprised of crushed glass. It has been used as
an alternative to traditional asphalt pitch since the early 1970s. Glass asphalt typically contains
about 10 to 20% glass by weight. Recent studies have shown that the use of cullet modifiers can
significantly improve asphalt mixtures. Because the glass material is brittle and rich in silicon,
glassphalt is stronger and more resistant to water damage than ordinary asphalt (URL-6).




INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

Bmo

o Decorative gravel created with waste glass can be used in filtration applications around the
landscape and building as they are not affected by water and outdoor weather conditions (Figure
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Figure 4. Examples of use of waste glass in Iandségbiﬁa (URL-4, URL-5)
Conclusions

Construction waste has an important place in waste production, which is one of the important
environmental problems of the 21st century. In order to reduce construction waste, structural waste
management needs to be developed and implemented in accordance with the requirements. It is
necessary to reduce waste generation by ensuring the effective use of materials with structural waste
management and to ensure sustainability with reuse and recycling. In the study, waste management
strategies applied for glass materials were examined. When buildings reach the end of their service life
or require structural changes, materials, and components can be checked and reused. If these materials
are not suitable for reuse, they can be recycled to form a resource for newly produced materials. This
process, especially when glass materials are used as secondary raw materials, CO., Sulfur dioxide (SO)
Nitrogen oxide (NOy), etc. formed during the primary raw material supply. It helps to reduce the amount
of emissions, energy consumption, and resource usage. In this way, while the production is accelerated,
the production cost is also reduced. Glass volumes in waste storage facilities are also reduced due to
waste management of glass materials.

References

Lombera, JS, Aprea, 1G., (2010). A system approach to the environmental analysis of industrial
buildings. Building and Environment, 45(3): 673-683.




INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

OECD, (2019). Global material resources outlook to 2060: economic drivers and environmental
consequences, OECD Publishing, Paris.

Lazarevic, D., Buclet, N., and Brandt, N., (2010). The influence of the waste hierarchy in shaping
european waste management: the case of plastic waste. Regional Development Dialogue 31(2): 124-
148.

Ferdous, W., Manalo, A., Siddique, R., Mendis, P., Zhuge, Y., Wong, H. S., ... & Schubel, P. (2021).
Recycling of landfill wastes (tyres, plastics and glass) in construction—A review on global waste
generation, performance, application and future opportunities. Resources, Conservation and Recycling,
173, 105745.

Newman, H. (1987). An Illustrated Dictionary of Glass. Thames and Hudson, Londra.

Lightfoot, C. ve Arslan, M. (1992). Anadolu Antik Camlar1. Yiiksel Erimtan Koleksiyonu, Ankara.
Schittich, C. ve Staib, S. (1999). Glass Construction Manual. Birkhauser-Detail Edition, Berlin.
Elkadi, H. (2006). Cultures of Glass Architecture. Ashgate, Hampshire, Ingiltere.

Sienkiewicz, M. (2006). Mimari Mekanda Cam Kullannmi. (E. Kiiglikbicmen, Cev.) Tiirkge
Redaksiyon: Ogr. Gor. Filiz Altin https://earsiv.anadolu.edu.tr/xmlui/
bitstream/handle/11421/902/352332.pdf?sequence=1&isAllowed=y

Savce,S., Dikmen, C.B., (2015). Insaat Sektdriinde Geri Déniisiim Kaynagi1 Olarak Cam Malzemelerin
Yeniden Kullanimi, 2nd International Sustainable Buildings Symposium, Ankara.

URL-1: https://webdosya.csb.gov.tr/db/sanayihavarehberi/icerikler/06_cam-uret-m--
20200103075113.pdf (access date: 10.04.2023)

URL-2: https://magna-glaskeramik.com/ (access date: 29.04.2023)

URL-3: https://landscapearchitect.com/ladetails/landscape-products/plant-accessories-
amendments/recycled-glass-mulch (access date: 29.04.2023)

URL-4: https://www.sustainability.vic.gov.au/news/news-articles/using-recycled-glass-fines-in-
construction-and-product-design (access date: 30.04.2023)

URL-5: https://www.nikki-ella-whitlock.co.uk/the-spirit-of-autumn?lightbox=dataltem-j2vnnfpg4
(access date: 30.04.2023)

URL-6: https://www.sioneer.com/industries/roads-and-surfaces (access date: 28.04.2023)

URL-7: https://cinerglass.com/business/sustainability/ (access date: 30.04.2023)
URL-8: http://www.garciabarba.com/cppa/hormigon-translucido/?lang=en (access date: 30.04.2023)



https://www.sioneer.com/industries/roads-and-surfaces
http://www.garciabarba.com/cppa/hormigon-translucido/?lang=en

INTERNATIONAL

ECOLOGY AND ENVIRONMENT CONGRESS
May 1-2, 2023 / Proceedings Book,

THEORIES AND PRINCIPLES IN ARCHITECTURE AND INTERIOR DESIGNS

Arzu MAMMADOVA

Assoc. Prof. Dr., Baku Engineering University, Faculty of Architecture and Construction, Department
of Design, Baku - Azerbaijan

ORCID ID: 0000-0002-9474-4566

ABSTRACT

The architect, engineer, and architectural theorist Vitruvius (estimated to have lived in the 1st century
BCE during the Roman Empire) made important explanations about the proportions of the human body,
mathematical proportions of architectural forms, and architectural details in his work "Ten Books on
Architecture™. He also defined the principles of "Utilitas", "Fermitas", and "Venustas", emphasizing the
need for design in architecture to be functional, durable, and aesthetic. These statements mean that
designs in architecture and interior design should be usable, durable, and beautiful for a specific purpose.

These principles emphasize the importance of functionality, durability, and aesthetics in architectural
design, indicating that not only functional goals but also aesthetic and artistic values should be included
in architectural design. Vitruvius stated that these three principles complement each other and every
design should be designed in accordance with these three principles.

In this research, the importance of other principles addressed in interior design in interior design
education was investigated. The significance and necessity of the meanings and principles of ethical,
aesthetic, ergonomic, economic, ecological, and empathic concepts were discussed from the perspective
of designers, clients, and users.

In contemporary conditions, these concepts, which are important in terms of user-centered functionality
in interiors, have been studied with an interdisciplinary approach. In addition to classic concepts that
remain relevant despite centuries, a few concepts necessary for architectural and interior design
education today were investigated through the lens of "E" - ethics, elegance (aesthetics), ergonomics,
economics, ecology, ease of access and empathy. It is also necessary to bring and develop these
concepts in design, as in the categories addressed in other disciplines.

The article has been prospered with images and pictures.

Keywords: Architecture, interior, ethics, economy, ecology, empathy.

OZET

Mimar, Miihendis ve Mimarlik teorisyeni Vitruvius (Roma imparatorlugu déneminde, m.6. 1. yy'da
yasadig1 tahmin edilir.) “Mimarlik Uzerine On Kitap” adli eserinde insan bedeninin oranlari, mimari
formlarin matematiksel oranlar1 ve mimari detaylar1 hakkinda 6nemli agiklamalarin yan sira, “Utilitas”,
“Fermitas”, “Venustas” prensiplerini tanimlayarak, mimarlikta tasarimin islevsel, saglam ve estetik
olmasi gerektigi konusuna da vurgu yapmistir. Bu ifadeler mimarlikta ve i¢ mimaride yapilan
tasarimlarin belirli bir amag¢ dogrultusunda kullanilabilir, saglam ve giizel olmas1 gerektigi anlamina
gelir.

Bu prensipler, mimarlikta iglevsellik, dayaniklilik ve estetigin 6nemini vurgulayarak, mimari tasarimda
sadece islevsel amaclara degil ayn1 zamanda estetik ve sanatsal degerlere de yer verilmesi gerektigini
ifade etmektedir. Vitruvius, bu {i¢ prensibin birbirini tamamlayici oldugunu belirterek, yapilan her
tasarimin bu ii¢ prensibe uygun olarak tasarlanmasi gerektigini vurgulamustir.

Giiniimiizde hem mimari tasarimda hem de i¢ mimarlikta bu 6nemli prensiplerle yanasi birkag terminler
de ehemmiyetlidir ve kullanilmaktadir. Bu arastirmada i¢ mimarlik egitiminde interyer
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tasariminda ele alman diger prensiplerin 6nemi arastirilmistir. Tasarimer ve siparisgi ve ya kullanici
acilarindan etik, estetik, ergonomik, ekonomik, ekolojik, empatik, erisilebilirlik kavramlarinin anlam
ve prensiplerinin dnemine ve gerekliligine deginilmistir.

Giniimiiz sartlarinda interyerlerde tasarimci ve kullanici eksenli faydaliligi ilo 6nemli olan bu
kavramlar interdisipliner bir yaklagimla da irdelenmistir. Yiizyillar gegmesine ragmen giincelligini
koruyan klasik kavramlarin yani sira bunlara ilaveten giinimiizde mimarlik ve i¢ mimarlik egitiminde
gerekli olan birkag kavram da “E” — ler lizerinden arastirilmistir. Diger disiplinlerde ele alinan
kategorilerde oldugu gibi bu kavramlari (etik, estetik, ergonomik, ekonomik, ekolojik, empatik,
erigilebilirlik) tasarima da getirmek ve gelistirmek de gereklidir.

Bildiri sekil ve gorsellerle zenginlestirilmistir.

Anahtar kelimeler: Mimari, interyer, etik, ekonomik, ekolojik, empatik

Introduction

Art is a name given to the collection of the methods used in rendering process of a person who
experiences a feeling to others on purpose and on his own will. General meaning or famous definition
of art is its being a specific acitivity intended at giving pleasure to people, not being a source of financial
benefit. Pleasure glorifies and raises human spirit.

According to Cherbuliez: Art is an activity satisfying the innate love we feel towards patterns; an activity
earning meanings to patterns; an activity giving the same pleasure to our senses, heart and mind. The
theme of art is artworks created by all the cultures that existed till today and as a result of forming the
substance. The most well-spread types of art are observed in the work Lectures on Aesthetics by the
philosopher Georg Wilhelm Friedrich Hegel. Hegel classifies types of art in the order ranging from the
one which is substance-based to the one which is word-based:

1. Architecture, 2. Sculpture, 3. Painting, 4. Music, 5. Poetry
As our topic is architecture, here in this article we’ll talk about that.

Architecture is the design of the places. Architecture is art and science of building functional
requirements with elegant (aesthetic) creativity with technical and economic opportunities in order to
provide people’s needs for places and make their lives easy, in other words, architecture is a philosophy,
a lifestyle.

According to Ottoman sources, there are four main requirements to be an architect;
- to be skilled in the science of geometry,

- qualified in construction work and the science of geometry,

- qualified in the science of geometry and topography,

- aware of the science of geometry and knowledged in geometry and topography.

The word ‘mimarlik’ (architecture) was derived from the verb “umr’’ in Arabic. The verb umr means
developing, enriching and making mamur (prosperous) by making buildings in Arabic. (Alsach, 1997).
Architecture is making umran, that is to say an act of being flourishing, civilised and advanced. In
Turkish, the phrase ‘to get married’ literally means to be equipped with a house, which also means to
build a new life (and a new life also signifies a new place).
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The Persian equivalents of the word are 'mehrazi' and 'valadgari'. Mehraz is a combination of meh + raz,
the first meaning 'great, magnificent' and the second meaning 'builder, founder'.!

Vitruvius who is an architect, engineer and theorist in architecture (He is assumed to live in the 1st
century B.C. in the Roman Empire period.) defined the principles “Utilitas”- practicability, “Firmitas”
- soundness, “Venustas” — beauty and stressed that design must be functional, sound and elegant
(aesthetic) besides highlighting important facts about proportions of human body, mathematical
proportions of architectural forms and architectural details in his work “Ten Books on Architecture”.
These terms mean that designs in architecture and interior design must be usable for a certain purpose,
sound and beautiful.

Highlighting the importance of functionality, durability and elegant (aesthetic) in architecture, these
principles underscore that elegant (aesthetic) and artistic values should also be included in architectural
design, not only functional purposes. Even in the Antique period, Vitruvius noted that each design
should be made according to these three principles mentioning that these three principles complete one
another.

Leon Batista Alberti (1404-1472) wrote his work ‘On the Art of Building’ when he was an architectural
advisor of Pope V. Nicholas in Rome. Alberti brought Vitruvius’s definition to agenda in the
Renaissance again. Alberti grouped primary principles of architecture in three headings "comodita,
perpetuita, bellezza” (practicability, endurance - permanency, beauty).

Currently, alongside with these essential principles, some other terms are also important and used in
architectural design and in interior design. Interior design is the art and science of designing a place’s
physical features and functions inside according to elegant (aesthetic) and customer needs. Interior
design covers planning and organizing furniture, lighting, colour, material choice, decoration and other
elements according to the place’s usage purpose.

Interior designers make interior designs of buildings which architects construct and they focus on
meeting the needs of customers, enhancing functionality and being attractive in terms of elegance
(aesthetics). Also, interior designers realize their designs taking safety, comfort, ease of access,
maintainability and other factors into account.

Materials and Methods

This article studies the importance of other principles viewed besides Vitruvius’s these essential three
principles in architecture and interior design. In terms of designer and orderer or customer, the
importance and necessity of the theories such as elegance (aesthetics), ergonomics, economics, ethics,
ecology, empathy, ease of access have been focused on.

These theories which are important with their usefulness in terms of designer and customer in interiors
in today’s conditions have been scrutinized with an interdisciplinary approach too. Alongisde with the
classic theories that are not out of date for centuries, some other concepts have been studied in terms of
“E” in architecture and interior design education in today’s world. Just as in the categories came up in
other disciplines these theories (ethics, elegance-aesthetics, ergonomics, economics, ecology, empathy,
ease of access) should be brought to design and developed.

Findings

Environmental maintainability, technological-oriented and functional designs are very important in
architecture and interior design in present times.

Maintainability requires following the environmental maintainability principles in architecture and
interior designs. This includes factors such as energy saving, natural light use, use of recycled and

! Mimarliga giris,
https://www.google.com/url?sa=i&rct=j&g=&esrc=s&source=web&cd=&ved=0CAMQw7AJahcKEwiY97Kfw
ur-
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renewable sources. Maintainable design helps to prevent the extinction of natural sources and protecting
the environment.

Technology includes architecture and interior design, use of technology. For instance, smart building
systems, special lighting solutions and other advanced technologies, can help designers to make
buildings more functional. Also, technology can help to be more innovative and creative in design.

In general terms, smart buildings come to the forefront as a process that is carried out in a controlled
manner within the scope of the systems in the building, on behalf of the entire building, in order to
maximize energy efficiency.?

loT for Smart Buildings

Security Fire Safety
Lighting 2477 Monitoring
'
\.’37"
HVAC Energy Management

Figure 1. https://semiengineering.com/buildings-get-smarter-through-tech/

In smart buildings energy use must be kept at the lowest level and performance must be at the highest.
The most important feature that makes smart buildings distinct from the other ones is energy
productivity.

Alongside with main concepts there are several theories and principles in architecture and interior
design. For instance, some trends such as Functionalism, Bauhaus, Minimalism, Postmodernism,
Wright's organic architecture etc. have been impressive in this field.

Architecture and interior design are directly related with several theories and principles. In order to
provide a general view in this topic, let’s talk about primary concepts first:

Functionality: Architecture and interior design require buildings and places which are to be used for a
certain purpose to be functional. Functionality of the designs must be suitable to the needs and activities
of the customer.

Other essential concepts alongisde with functionality; concepts of ethics, elegance (aesthetics),
ergonomics, economics, ecology, empathy and ease of access play an important role in architecture and
interior design and they have a great influence on the quality and functionality of the design. These
concepts and principles enable the design to be suitable in terms of functionality, elegance (aesthetics),
ergonomics, economics, ecology, empathy and ease of access.

Let’s go on the theories and principles that begin with “E” which is our research topic;

Elegance (aesthetics): It enables architectural and interior design to be beautiful and attractive in terms
of elegance (aesthetics). Elegance (aesthetics) includes elements such as use of materials and colours in
a coherent way, determining the right proportions and organising light, sound and mobility in the place
in a balanced way.

2 https://proente.com/akilli-bina-nedir/
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Elegant (aesthetic) principles enable the design to be fitting to personal tastes and give customers an
enjoyable experience.

Figure 2. https://www.dijitalekonomi.com.tr/dunyanin-en-buyuk-astronomi-muzesi-sanghayda-acildi/

Elegant (aesthetic) theory in the architecture and interior design explains how elegant (aesthetic) values,
art and beauty are percieved, interpreted and included in the design process. Elegant (aesthetic) theory
is used to understand the elegant (aesthetic) properties of a design and why some designs are more
attractive than others.

Figure 3. https://www.dijitalekonomi.com.tr/dunyanin-en-buyuk-astronomi-muzesi-sanghayda-acildi/

Elegant (aesthetic) theory explains the factors determining and covering elegant (aesthetic) properties
in the design process. These factors include visual elements such as colors, forms, materials and lighting
in the design, experiences and elegant (aesthetic) sensitiveness of customers who have different cultural
and social background, functionality and purpose of the design, the relation of the design with its
environment and some other factors.

Elegant (aesthetic) theory forms the ground of design principles and methods that are used in
architecture and interior design. Designers can use elegant (aesthetic) theory and make their designs
more attractive, functional and aesthetically matching. For example, in an interior design, designers can



https://www.dijitalekonomi.com.tr/dunyanin-en-buyuk-astronomi-muzesi-sanghayda-acildi/
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create their designs based on elegant (aesthetic) theory while determining the placement of colors,
materials and furniture.

Elegant (aesthetic) theory also focuses on how design will affect users' experiences. Therefore, using
elegant (aesthetic) theory in the design process can help designers understand the elegant (aesthetic)
needs and preferences of users and optimize their designs accordingly.

Ergonomics is the design of architecture and interior designs in accordance with the needs of the human
body. This includes features that help people move freely, have good visibility and a suitable work
position. For example, an appropriately sized desk and chair should be used for an office worker to work
comfortably.
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Figure 4. https://unsplash.com/photos/PwtOcM6zPWw

Figure 5.

Ergonomics in architecture and interior design is the design of places based on the movements and needs
of the human body. Ergonomics focuses on factors such as human body movements, posture and safety,
and by incorporating these factors into the design process, it enables people to use places more
comfortably and efficiently.

Ergonomics plays an important role in architecture and interior design because how relaxed and
comfortable people are when using places is part of their productivity and even their health. Ergonomic
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design provides a balance between elegance (aesthetics), function and ease of use of places.
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Figure 6. https://unsplash.com/photos/DyFjxmHt3Es

Ergonomics is the design in accordance with the needs of the human body. This includes features that
help people move freely, have good visibility and a suitable work position. Ergonomic principles help
designers consider users' needs and comfort.

Ergonomic design includes design elements such as furniture, lighting, color and material selection in
interiors. By using ergonomic design principles, architects and interior designers can design places in a
way that allows users to move and work there more comfortably and efficiently. For example, an
ergonomic design in offices includes using ergonomic chairs (adjustable chairs and armchairs) and
placing screens at the right height to ensure that employees sit comfortably.

mBoxm-Fe

Figure 7. Ergonomics = Comfort + Efficiency
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Ergonomic design can increase work performance and user satisfaction by enabling users to move
around places more comfortably and efficiently. In addition, ergonomic design can also address health
and safety issues, helping users reduce the risk of injury and other physical ailments.

Figure 8.

Economics - In architecture and interior design, economy is the calculation of the costs of factors such
as the construction, maintenance, use and operation of the places designed during the design process
and reducing these costs as much as possible.

Economic design requires consideration of economic factors along with the function, elegance
(aesthetics) and usability of the designed place.

Figure 9.

Affordable design is important to architects and interior designers because the construction, maintenance
and operating costs of the designed place have a huge impact on clients' budgets. Affordable design

helps designers meet their customers' expectations by enabling them to make designs that fit their
customers' budgets.

Economic design also includes environmental sustainability. The use of low-cost, environmentally
friendly materials and renewable energy sources can increase the maintainability of the designed place.

In addition, the use of energy efficient design and sustainable materials can reduce the operating costs
of the place.
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Economic principles aim to ensure the cost-effectiveness of the design. Designers consider material
selection and labor costs, energy savings and waste management to ensure the design fits on budget.
Designers reduce the cost of design by making budget-friendly designs. In this sense, when low-income
families have houses built, they agree with architects and interior architects and have them do business
in this sense.

As a result, economy in architecture and interior design aims to increase the cost-effectiveness of the
designed space.

This helps designers meet client expectations while helping to create designs that fit clients' budgets and
increase the maintainability of places.

Ethics, in architecture and interior design, refers to making the design in accordance with the general
interests of the society and fulfilling the responsibilities in the design process.

Ethical principles ensure that design is fair and equitable. Designers must respect human rights and
fulfill their social responsibilities. Design should make an impact in society and make people's lives
easier. For example, we can say that a building or interior designed to meet the needs of people with
physical disabilities is an example of respecting social justice and human rights.

Architecture and interior design directly affect important issues such as the health, safety and well-being
of society. Therefore, designers have ethical responsibilities. In addition to factors such as functionality,
elegance (aesthetics) and maintainability of their designs, designers also need to consider their social

responsibilities.
ETHICAL DESIGN MANIFESTO

RESPECT
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Figure 10. Ethical user experience design is a relatively new and complex area. Created by ind.ie and
remixed by jfontana.fr, CC BY?

Ethics in architecture and interior design includes topics such as protecting customer benefit, being fair
and honest in design process, protecting environment and natural sources in design, respecting cultural
and historical heritage.

For example, designers must prefer the themes such as safety, ease of access and soundness of the
buildings to be made. Also, designed places’ being environmentally friendly and energy saver is also an

3 https://theconversation.com/ethical-design-is-the-answer-to-some-of-social-medias-problems-89531
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ethic responsibility. Designers must consider protecting natural sources and minimizing waste in
material choice.

Also, designers must be honest and fair to their customers in design process. Making designs according
to their customers’ budget and meeting their needs are included in the ethic responsibility of designers.

Ethics calls for the design to be correct and fair. This covers the design to work equally for all the
customers and meeting the needs of everyone. Ethic principles help the designers to consider human
rights, social responsibility and justice.

As a result, ethics in architecture and interior design means that the design must be suitable for the
general benefit of the society and the responsibilities in the design process should be realized. Designers
must protect the well-being of the society, natural sources and environment and make their designs in
an honest and fair way.

Ecological principles require the design to consider environmental maintainability. This includes factors
such as energy saving, natural light use, use of recycled and renewable sources. Ecological principles
help to prevent extinction of natural sources and protect the environment.

Figure 11. Falling Water by Frank Lloyd Wright

https://www.re-thinkingthefuture.com/2021/01/25/a3013-the-development-of-ecological-architecture-
ecology-vs-economy/

Ecological principles enable the design to be environmentally friendly. This principle covers energy
saving, use of natural sources, use of recycled and renewable energy sources. Designers make
environmentally friendly designs, protect natural sources and show sensitiveness towards the
environment.
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Figure 12. https://www.re-thinkingthefuture.com/2021/01/25/a3013-the-development-of-ecological-

architecture-ecology-vs-economy/

Ecological principles in architecture and interior design aim at environmental maintainability and
protection of natural sources. These principles cover different spheres beginning from the location a
building is made to material choice, energy use, waste management and water saving. We can give some
examples like below:

Positioning: Positioning of a building must provide the use of natural light and air conditioning at the
maximum level. This will lead to less energy use and less use of natural sources.

Energy efficiency: Fruitful use of the energy which is used in making buildings and in their functioning
is considered one of the important elements of environmental maintainability. In order to achieve this
buildings should be equipped with insulation and air conditioning systems.

Material choice: The use of natural, recycled and renewable materials is one of the important parts of
architecture and interior design according to ecological principles.

Waste management: Reduction, recycle and reuse of waste are other principles which support
environmental maintainability.

Water saving: In order to achieve water saving, buildings must use methods such as collecting rain
water, recycle and reuse of greywater.

These principles are only some examples to support ecological maintainability in architecture and
interior design. Professional architects and interior designers can protect natural resources and leave a
more livable world to future generations by making environmentally friendly buildings and applying
these principles.

Empathic principles enable the design to be suitable for the needs of customers. This principle covers
making empathy in order to understand how the design will serve customers. Designers make designs
suitable for the needs of customers observing them.

Empathic principles enable the designer to understand the needs of the customers and communicate with
them. From the other hand, empathic design aims at the designer’s being in touch with customers and
providing solutions to the needs of customers.
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Empathic design in architecture and interior design is a design approach that is responsive towards the
needs and experiences of customers, that focuses on understanding their feelings and difficulties they
have and providing solutions for them.

Empathic design in architecture and interior design means customer-focused approach in the design of
places. Empathic design takes functional necessities and usage purpose of the place into account and
highlights customers’ comfort, needs and preferences. With this, designers can design more suitable
places considering customers’ experiences. They must consider the needs of the old and the disabled.

Empathic design can be used in architecture and interior design projects to create special places for
customers.

[

Figure 13. Image from Healthcare Executive

https://thedesigngesture.com/evolution-of-architecture/

Designers can understand how costumers use the place, what needs they have and what difficulties they
face by means of customer surveys and observation. Thanks to this, considering customers’ experiences
in the design process, more functional, usable and attractive in terms of elegant (aesthetic) places can
be created. From this point of view, the needs of the disabled, the old and children must absolutely be
taken into account. Empathic design in architecture and interior design projects can provide customers
with a better experience, enhance customer satisfaction, make the designs be more customer-friendly
and help the design to be more fruitful and successful.

Ease of access principles aim at achieving the buildings to be usable by everyone in architecture and
interior design. Ease of access means any phsycially or mentally disabled person’s accessing buildings
and using interior designs easily. Some samples:

Unobstructed access: Areas such as building entrances, ramps, elevators and corridors must be designed
to help the disabled to move easily.



https://www.healthcareexecutive.in/blog/2017/11/23/empathy-at-the-centre-stage-of-hospital-designs
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Figure 14. https://www.archdaily.com/998189/ease of access-10-ramps-in-public-and-domestic-
spaces/63fcc344e8dab0185fc06e04-ease of access-10-ramps-in-public-and-domestic-spaces-
image?next _project=no

Lighting and colour: Lighting and colour used in interior places should be designed for the blind to use
in a comfortable way. Contrasting colours and sufficient lighting help the blind to understand or feel the
buildings more easily.

Furniture and equipment: Furniture and equipment used in interior places should be designed for the
disabled to use too. For example, for the people who use wheelchair there must be tables and shelves in
suitable height.

Siting and orientation: Siting and orientation inside the buildings must be designed in a way to help the

o
%
N
45

aw 5
SIAWAY A RRNY . RN

Figure 15. https://www.archdaily.com/998189/ease of access-10-ramps-in-public-and-domestic-
spaces/63fcc15b2b866c5b19d14ele-ease of access-10-ramps-in-public-and-domestic-spaces-
image?next_project=no

Acoustic: Acoustic features used in interior places must be designed for the deaf to communicate in a
comfortable way.



https://www.archdaily.com/998189/accessibility-10-ramps-in-public-and-domestic-spaces/63fcc344e8dab0185fc06e04-accessibility-10-ramps-in-public-and-domestic-spaces-image?next_project=no
https://www.archdaily.com/998189/accessibility-10-ramps-in-public-and-domestic-spaces/63fcc344e8dab0185fc06e04-accessibility-10-ramps-in-public-and-domestic-spaces-image?next_project=no
https://www.archdaily.com/998189/accessibility-10-ramps-in-public-and-domestic-spaces/63fcc344e8dab0185fc06e04-accessibility-10-ramps-in-public-and-domestic-spaces-image?next_project=no
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These principles are only some samples used to provide ease of access in architecture and interior design.
Professional architects and interior designers can design buildings according to ease of access principles
and enable the disabled to access the buildings easily and use interior places.

"Architects have an essential role to play"”, architects have a great influence in the society and for a better
world they must make designs in a responsible way.

Yasmeen Lari, the owner of RIBA Royal Gold Medal said in her remarks: "In the control of future
planet, we have an important role as architects. We can’t make designs only for our own and our
customers’ pleasure."

Figure 16. Invisible house, California, Mirror-clad house
https://www.thrillist.com/travel/nation/the-invisible-house-airbnb-joshua-tree

Conclusion and Recommendations

The design in architecture and interior design in today’s world should be leaning towards human and
other living beings and suitable to the theories and principles such as elegance (aesthetics), ergonomics,
economics, ethics, ecology, empathy and ease of access.

All these principles must be used in projects and designs to a possible extent.

Factors such as changing climate conditions, reduction of natural resources arising from these conditions
etc. must be viewed with an interdisciplinary approach.

The needs of low-income people, physically disabled and the old must be considered. Human health
should be considered while making buildings far away from natural green areas using ecological
materials.

Architects and interior designers have a great influence in the society and for a better world they must
make designs in a responsible way.

The design made taking these notions and principles into account causes people to feel fine, to relax
psychologically and the design to be utilized according to its purpose.

These principles are crucial in architecture and interior design and when they are applied in a right way
they enhance the quality and functionality of it.



https://www.thrillist.com/travel/nation/the-invisible-house-airbnb-joshua-tree
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ABSTRACT

The manufacturing industry is a significant contributor to noise pollution, and workers in this industry
are at a higher risk of developing hearing loss and other health problems. To combat this issue, the study
discussed in the text aims to estimate the maximum working hours for workers exposed to excessive
noise levels based on the recommended safe working conditions by NIOSH and OSHA. The study
revealed that workers in critical departments are at a higher risk of developing hearing loss due to
prolonged exposure to excessive noise levels. To reduce noise pollution in the workplace, employers
can implement engineering controls to reduce noise generated by machinery and equipment, limit the
duration of exposure to noise levels, rotate workers to minimize exposure, and provide personal
protective equipment like earplugs and earmuffs. Employers should prioritize the safety of their workers
by providing training on the risks associated with excessive noise exposure and the proper use of
personal protective equipment. The study highlights the importance of regular monitoring of noise levels
in the workplace and implementing controls to limit exposure to excessive noise levels. Reducing noise
pollution in the workplace requires a collaborative approach that involves policymakers, employers, and
workers, and it is possible to improve the overall health and productivity of the workforce by
implementing effective strategies and controls to reduce the risk of hearing loss and other health
problems associated with noise exposure.

Keywords: Noise pollution, evaluation of noise hazards, manufacturing industry.

Introduction

Undesirable or unpleasant sounds are commonly referred to as noise, and its impact on the environment
has long been a subject of debate among researchers. Developed countries like Japan, the United
Kingdom, and the United States have taken steps to address this problem by implementing legislation.
For instance, in 1972, Japan enacted legislation known as the Health and Safety at Work Act, while the
United Kingdom introduced the same in 1974 and the United States implemented the Occupational
Health & Safety Administration in 1970. In Sweden and Norway, a similar law called the Internal
Control Regulation was established. In 1994, the Occupational Safety and Health Administration
(OSHA) in the United States underwent comprehensive updates to cater to a broader range of employees
and address new workplace hazards. OSHA now specifies that industrial workers should not be exposed
to noise levels exceeding 90 dBA for a duration of 8 hours. These measures demonstrate the recognition
of the need to protect workers from excessive noise exposure in order to ensure their well-being.

The human ear and nervous system have their own thresholds for perceiving and accepting sound levels.
The impact of noise on individuals depends on factors such as the duration of exposure, the intensity of
the noise, and the distance from the noise source, which can affect comfort and the
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nervous system. The effects of noise on human health can be classified into four categories:
physiological effects (such as high blood pressure, irregular heart rhythms, and ulcers), psychological
effects (including stress and irritability), performance effects (resulting in decreased productivity), and
physical effects (specifically, hearing loss).

Noise-induced hearing loss is a prevalent form of hearing impairment that occurs when the hair cells in
the inner ear (stereocilia) lose their ability to transmit sound information to the brain. This condition is
primarily caused by exposure to hazardous noise levels in industrial settings (Rabinowitz P, Galusha
D and Slade M. 2006). Furthermore, according to Babisch et al. excessive exposure to noise can lead
to physiological cardiovascular effects.(Babisch W, Cardiovascular effects of noise, Noise & Health,
2011). Their suggestion is that sudden exposure to loud noise can result in elevated blood pressure, heart
rate, and cardiac output due to the release of stress hormones like catecholamine. In a study by Thomas
et al. they examined the cardiovascular effects of excessive exposure to environmental noise. (Thomas
M, Tommaso G, Babisch W, and Mathias Basner, cardiovascular effects of environmental noise
exposure, Eur. Heart J. 2014)

The auditory system is sensitive to noise, which not only causes annoyance but also disrupts sleep and
impairs cognitive performance. Additionally, epidemiological studies provide evidence that
environmental noise is linked to a higher occurrence of conditions such as arterial hypertension,
myocardial infarction, and stroke. These studies also suggest that night-time noise, in particular, can
disrupt the structure of sleep, trigger vegetative arousals, increase stress hormone levels, and induce
oxidative stress. These factors, in turn, may lead to endothelial dysfunction and arterial hypertension.

Numerous studies have been conducted to examine the levels of hazardous noise in various workplaces.
Atmaca et al., specifically investigated industrial noise exposure in concrete, iron, cement, and textile
factories located in Sivas, Turkey (Atmaca, A., Peker, I. And Atlin, A., Industrial noise and its effects
on humans. Polish Journal of Environmental Studies 2005). The research revealed that the noise levels
in all of these industries exceeded 80 dBA, which is considered high. Among employees with 5-10 years
of work experience, 74% reported being significantly disturbed by the noise, and this percentage
increased to 100% among workers who had been employed for more than 21 years. Furthermore, it is
worth noting that the most notable impact of noise is the feeling of discomfort or uneasiness it causes.
Studies examining the types of hearing problems indicated that 31% of the employees commonly
reported hearing loss, while 35% experienced distress and complications related to noise-induced
hearing issues. Nadya et al., conducted a study on occupational noise exposure among toll tellers
working at a toll plaza, where they experienced extensive exposure to noise (S. Nadya, Dawal S, Tuan
Y and Hamidi M., 2010). The research revealed that the most significant risk came from the peak levels
of sound produced by heavy vehicles such as buses and trailers. The excessive noise exposure not only
had an impact on their health, including hearing loss, but also caused significant annoyance and job-
related difficulties for the toll tellers. The study also highlighted that toll tellers are at risk of being
exposed to high levels of noise that exceed threshold limit values. The majority of toll tellers reported
being disturbed by the noise sources at the toll plaza, leading to feelings of irritation and discomfort.

Furthermore, the findings from the study by Voorhees et al., on occupational noise hazards revealed that
lower noise levels were reported in different tank rooms (Voorhees, J., and Barnes, M.E. 2017).
However, the highest noise level recorded was 83.2 dBA, particularly when the pavilion tanks were
adjacent to the power washer. Attarchi et al., conducted research on the impact of shift work and
individual noise exposure on the incidence of hypertension in the rubber manufacturing industry
(Attarchi M, Dehghan F, Safakhah F, Nojomi M, Mohammadi S. 2012). Their study suggested that shift
work and prolonged exposure to noise had a protective effect on the occurrence of hypertension.
Moreover, Ismail et al., conducted a study on noise level awareness among workers in the quarry
industry (Ismail et al., 2013). They emphasized that noise is considered one of the occupational hazards
in this industry, and its presence may contribute to a higher prevalence of noise-induced hearing loss.

According to a recent study by Kisku et al., it is recommended that power plants, particularly thermal
power plants, should implement precautionary measures and safety protocols to reduce noise levels
(Kisku et al., 2006). The researchers conducted noise monitoring using sound level
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meters for a duration of 30 minutes at a height of 1.5 meters and a distance of 1 meter, covering 73
locations in small-scale power plants.The study revealed that noise levels exceeding 85 dBA were
recorded in control rooms, compressor areas, and fan rooms. Although immediate risks to employees'
lives may not be posed by the noise, the researchers concluded that it could lead to neurobehavioral
changes, psychological stress, and a general sense of unhappiness in daily life, even in the absence of
apparent symptoms of chronic diseases. Thus, mitigating noise in power plants is crucial for the well-
being and overall health of the employees. Oyedepo et al., conducted a study that showed no significant
difference in the levels of hazardous noise between community and industrial areas (Oyedepo et al.,
2009). Their research focused on llorin metropolis and revealed that noise pollution levels at 34 out of
47 measuring points exceeded the recommended standards set by the World Health Organization
(WHO). This indicates that the city is facing significant environmental noise pollution, with road traffic
and industrial machinery identified as the major sources. It is crucial to take steps to address and mitigate
this noise pollution in order to safeguard the well-being and quality of life of the residents in llorin. In
2015, Anjorin et al., conducted a study which revealed a significant risk of noise-induced hearing loss
in manufacturing and processing industries. The research focused on measuring the average noise
equivalent level (LAeq) to identify noisy machines and establish baseline data. By utilizing a precision-
grade sound level meter over a five-day period at 30-minute intervals, it was observed that the noise
limit values exceeded regulatory criteria and international standards in nearly all of the machines
assessed. The study also highlighted the inadequacy of noise control measures in the surveyed industries,
emphasizing the urgent need for improved interventions to safeguard the hearing health of workers.

This study aimed to examine the levels of noise pollution in various departments of a manufacturing
industry. The findings from this research are valuable for increasing awareness among workers
regarding noise exposure and assisting industry management in implementing effective mitigation
strategies. The study followed the guidelines provided by the National Institute for Occupational Safety
and Health (NIOSH) and the Occupational Safety and Health Administration (OSHA) for data collection
and experimental procedures. By adhering to these guidelines, the study ensured a reliable and
standardized approach to assessing noise pollution in the manufacturing industry.

Materials and Methods

A Sound Level Meter (SLM) is a device used to measure the level of noise in units of decibels (dBA).
In this study, the Impulse Integrating Sound Meter model Quest SoundPro SP SE-2SLM was chosen,
which has the capability to capture readings in both fast and slow modes. The SLM records the sound
pressure level during a specific time period. When sound waves reach the SLM, the vibrations from the
waves cause small air molecules to impact the surface of the microphone. This mechanical energy is
then transformed into an electrical signal, which is displayed as a sound value in decibels (dBA).

To ensure consistent and accurate readings, the CASELLA Calibration model was employed for each
measurement sequence. This calibration is essential for compliance with noise exposure standards
specified by regulations such as the Noise at Work regulations and environmental noise regulations. The
data collected from the QUEST Soundpro SP SE-2 during area sound monitoring activities were
transferred to a computer using the 3M™ Detection Management Software (DMS). The collected data
were then analyzed based on the corresponding constant sound pressure level (Leq) and peak sound
pressure level (SPL). Octave band data, including both one-third and full-octave bands, were recorded
for Leq at each location during the selected events or periods of measurement.

Figure 1 illustrates the arrangement of the Sound Level Meter (SLM) and calibrator used in the study.
These devices were placed in four specific areas of the manufacturing facility known to have potential
noise hazards: the polishing site, surface treatment site, CAM & CNC machine area, and quality control
area. The monitoring was conducted consistently over a period of seven days, with measurements taken
for 8 hours each day. The factory operated with three shifts per day, each consisting of 8 hours. The
SLMs were positioned in a stationary manner near the noise sources, at an estimated height of 1 meter.
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Sound Level M ' Integrating Sound Level Meter.Made  : QUEST
Model : SoundPro SP SE-2 (JKKP PSLM 50/06)
Serial No ™ : BA109005

(a)

: CEL-110/2
049113

Calibrator-Made : (

Serial No

(b)

Figure 1 Noise monitoring (a) SLM and (b) calibrator devices
Findings and Discussion

The noise level in the Polishing Department was measured over a two-day period, from 7am to 4pm.
The recorded data shows that the highest noise peaks occurred at 8:30am and 3:30pm on both days.
Additionally, there was a peak noise level recorded at 12:00pm on Tuesday. These peak values exceeded
90 dBA, indicating a significant level of noise. It is worth noting that the primary source of annoyance
during these times was the communication between operators and the noise generated by the polishing
machines. The results indicate that on Monday, the noise levels consistently exceeded 85 dBA for
approximately 14% of the monitoring period. Similarly, on Tuesday, the noise levels exceeded 85 dBA
for approximately 27% of the monitoring period.

The results display the noise level (dBA) over time at the Surface Treatment department. The
measurements were taken daily from 8am to 5pm for a week. It was observed that the noise level
consistently peaked at 90 dBA around 8:30 am each day, while the average noise level throughout the
week was approximately 76 dBA. Although the noise levels in this department were not as severe
compared to other areas, approximately 5% of the time exceeded the threshold of 85 dBA. The results
indicate that the noise generated by the surface treatment machines often exceeded 65 dBA, causing
interruptions in normal conversations between operators, particularly those working in this section. This
highlights the need for measures to mitigate the noise levels and ensure a conducive working
environment for the operators.

The CAM & CNC area in the factory poses a high-risk noise exposure. Figure 1 illustrates the noise
readings recorded in this area, with an average level of 103.27 dBA, surpassing the allowable limits set
by NIOSH and OSHA. The noise levels exhibit fluctuations both on a daily and hourly basis. Thursday
and Friday recorded the highest noise levels at 120 dBA, while Monday had the lowest values. On an
hourly basis, the maximum sound level readings were observed in the early morning, gradually
decreasing towards the afternoon. However, the noise levels significantly increased again in the
afternoon and decreased towards the end of the shift. Several factors contribute to the sound level
variations in this area. It is anticipated that the full operation of machines in the early morning, along
with other production activities such as conveyor movement and material handling, contribute to higher
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noise levels. This excessive noise poses a potential harm to the workers in this area, necessitating the
factory management to pay special attention and implement measures to mitigate the noise risks.
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Figure 1 Daily and hourly noise level at CAM & CNC area

The hourly-average noise levels were calculated for all departments throughout the study period. Figure
2 presents the average noise levels recorded in each department. It is evident that the CNC & CAM area
had the highest noise levels compared to the other departments. The hourly readings in this area ranged
from 90 dBA to 120 dBA, exceeding the allowable limits recommended by NIOSH and OSHA.. Similar
noise levels were observed in the other departments, with their noise levels ranging from 62 dBA to 90
dBA, which fell within the permissible limits. These findings highlight the need for immediate attention
and mitigation strategies in the CNC & CAM area to ensure the safety and well-being of the workers
exposed to high noise levels.
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Figure 2 Hourly-average noise level for all departments on Saturday
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Evaluation of Noise Exposure and Duration of Work Shift

To assess the shift exposure in accordance with the recommendations of NIOSH and OSHA, it is
necessary to calculate the actual noise exposure (Lgx) and noise dose. Lgy represents the noise energy
level averaged over an 8-hour period and is closely related to the L., (equivalent steady sound level
averaged over time). Equation 1 can be used to measure these values (Workers compensation board of
British Columbia, 2007).

Lgx = Leq + correction for the shift length Q)
where the correction is given by the Figure 3.
3 -2 -1 4] 1 2 3
! i 1 1 1 4 l 1 1 L !
I T T T T T T T v T 1 T T T T T | Y T T T T 1
4 s 6 7 8 E ] 10 " 12 12 14 15 16

Figure 3 Shift time correction to measure L,

Table 1 presents a comparison of the noise levels measured in accordance with the NIOSH (1998) and
OSHA (1983) guidelines. The Lex values were calculated based on an 8 hours/day and 5 days/week
work pattern. The noise dose was determined using interpolation and the nomograph provided in
Appendix 1 of WorkSafeBC (Workers compensation board of British Columbia, 2007). The results
indicate that the permissible working hours for CAM and CNC per shift should be less than 0.125 and
1.33 hours respectively, based on the NIOSH and OSHA guidelines. It is evident from Table 1 that the
noise exposure in these departments exceeds the permissible levels by a significant margin, with noise
dose levels being 64 times and 6300% higher than the permissible limits. On the other hand, the other
departments have permissible working hours exceeding 8 hours per shift.

Table 1 The comparison of noise level with NIOSH (1998) and OSHA (1983) guidelines

Department Leg Lex Noise Dose | Permitted Permitted
(dBA) (dBA) (%) Shift Length | Shift Length
(hr)/(day) (hr)/(day)
(NIOSH) (OSHA)
Polishing 77.97 77.97 20 >8 hours >8 hours
CAM & CNC | 103.27 103.27 6300 0.125 hours 1.33 hours
Quality 77.10 77.10 16 >8 hours >8 hours
Control
Surface 76.67 76.67 15 >8 hours >8 hours
Treatment

Conclusion and Recommendations

The noise survey conducted in the manufacturing factory has revealed that the noise levels exceed the
permissible exposure limit set by NIOSH and OSHA regulations. As a result, it is necessary for the
management to take remedial action. The CAM & CNC department recorded the highest noise level,
averaging at 103.27 dBA. While the other departments are permitted to operate for more than 8 hours
per shift, the CAM & CNC department is limited to 1.33 hours per shift in order to mitigate the risk of
hearing impairment. To minimize noise exposure, the employer should provide earplugs or earmuffs to
the respective departments as additional control measures in the factory.
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ABSTRACT

Manufacturing construction materials is the second most significant source of greenhouse gas emissions
and causes about 33% of the global total CO, emissions. Due to the concrete is used as a building material
widely; the manufacturing of concrete has significant negative effects on the environment. Due to the
extensive use of cement and other raw materials like aggregate, significant environmental risks can be seen
throughout the manufacture of cement-based goods. An approach to environmentally friendly construction
may involve using recycled wastes or mineral admixtures to create cement-based products. Therefore, this
study investigated the reuse of concrete wastes from demolished structures as aggregate in producing
prefabricated pavement blocks (PCIB). The concrete PCIBs were fabricated using a zero-slump method
with a water-to-cement ratio of about 0.45 (mixes were prepared with sufficient workability). After curing
pavement blocks, compressive strength, tensile splitting strength, water absorption by weight, and abrasion
resistance of PCIBs were determined. When comparing the PCIBs, the replacement of average aggregate
with concrete waste has a significant effect in increasing important properties of PCIBs. Life-cycle
assessment (LCA) can be used to determine the adverse environmental impacts of manufacturing cement-
based materials due to green gas emissions and energy consumption. Thus, decision-makers can manage
greenhouse gases via enriched assessment tools by examining energy demand and emissions.

Keywords: Concrete waste, recycled aggregate, pavement, LCA.

1. GIRIS

Insaat faaliyetleri tiimii yapimi, kullanimi ve yikimi sirasinda ekolojiyi etkilemektedir (Erdin vd., 2004).
Ciinkii dogadaki hammaddeyi, enerjiyi tiikketmekte ve atik olusturmaktadir (Cakir, & Tiifekei, 2011).
Atik olusumundaki en 6nemli olanlarindan bir 6rnegide Tiirkiye’de 6 Subat 2023 ve devaminda yaganan
biiyiik siddetli depremlerden sonra bir¢ok betonarme yapinin yikilmasi sonucunda ortaya biiyiik bir atik
ortaya ¢ikmustir. Cevreyi Kirliligi ve atik alanlar1 olusmasina neden olan kati atiklardan birisi ingaat
yikintt atiklart olmustur. Yaklasik {i¢ aylik donemde gergeklestirilen enkaz kaldirma g¢aligmalari
sirasinda sadece bir ilde giinliik 2 binin iizerinde kamyonla atik sahasia insaat yikintint1 atiklar1 sevk
edilmektedir (Sekil 1). Diizensiz depolanan bu atiklar hem ¢evre igin risk olusturmakta hem de tarim
arazisi olma potansiyeli olan arazileri atik sahalarina doniistiirmektedirler. Atiklar topraga karistiginda
ise arazinin verimi zamanla azalmaktadir (Topcu & Uygunoglu, 2010; Topgu & Uygunoglu, 2011).
Atiklarin depolanmasi ve bertarafi ¢cevre agisindan cesitli riskler tasimaktadir. Atiklar saklarken gevreye
yayilimini engelleyici 6zelikte olmali. Atiklar dogru bertaraf edilmez ise gomiildiikleri topraga buradan
stiziilerek yeralt1 suyuna gegme, toz halindeyse ugusma riski de tasiyabilirler ve bdylece suyu ve havayi
kirletebiliriler (Eren & Sen, 2021). Tiim bu riskler engellense bile depolandiklari arazi verimli bir arazi
ise tarim, yeraltt suyu kaynagi, yerlesim yeri olma potansiyeli olan yerlerin verimli kullanimini
engelleyebilirler (Disfani vd., 2011; EPA, 2019; Bilgen, 2021).
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Sekil 1. Depremde yikilan yapilar ve insaat atiklar1 depolama sahalarindan goriiniim

Bununla beraber beton iiretiminde en ¢ok kullanilan malzemenin agrega olmasi, olusan bu atiklarin
betonda agrega olarak kullanilabilir olmasi bu problemin ¢6ziim yolu olabilir (Cakir, & Tiifekei, 2011).
Endiistriyel veya dogal kat1 atiklarin en fazla degerlendirme potansiyelinin oldugu sektorlerden birisi de
ingaat sektoriidiir. Ozellikle, betondan imal edilen prefabrike elemanlardan olan kilitli parke taslarmin
kullanim1 gehir i¢i yollarda, park alanlarinda, bahgelerde ve otopark gibi olmak {izere birgok yerde
kullanilmaktadir (Oztas ve Agar, 2001; Topgu & Uygunoglu, 2011).

Kilitli beton parke kaplamanin 25 y1l boyunca bakim gerektirmeden Kullanilabilecegi belirlenmistir ve
buna ilaveten yerli malzeme kullanilmasi nedeni ile de ekonomiktir. Kaplamanin yapimindan hemen
sonra yol trafige agilabilmektedir (Tung, 2001; Tunay, 2008). Ancak, sehirlerarasi yollar hem genis hem
de ¢ok uzun oldugu i¢in yapim ve hizmete sunumun da buna bagli olarak uzun olmasi nedeniyle pratik
ve ekonomik degildir (Durmus & Simsek, 2008; Topcu & Uygunoglu, 2011). Parkelerin birbirine
uyumlu olan girinti ve ¢ikintilar, araglarin frenlenmesinde ve hizlanmasinda olusabilecek kayma
gerilmeleri aktarabilmektedir (Poon & Chan, 2007; Tunay, 2008). Bunlarla beraber, kentsel altyap1
caligmalarinin kolaylikla yapilmasina olanak saglamaktadir. Cesitli renk ve degisik geometrik sekillerde
uretilebiliriligi sayesinde mekénlarin ¢esitli renk ve desenlerde ddsenmesi, trafik isaretlerinin
belirlenmesinde kullaninmi 6nemli bir estetik avantaj saglamaktadir (Tunay, 2008).

Poon & Chan (2007) insaat atiklarindan elde ettikleri geri doniistiiriilmiis agrega ile tUrettikleri parke
taglarinda, %10 oraninda kullandiklar1 tugla, kiremit, cam ve ahsap (yonga) atiklarinin birim agirlik
degerinde %5 azalmaya neden olurken, basing dayaniminda da %5.5-%29.5 arasinda azalmaya neden
oldugunu gézlemlemislerdir. Bununla beraber, yarmada ¢ekme dayanimini tugla ve kiremit atiklarinin
arttirdig1; ahsabin ise belirgin bir sekilde azalttigi belirtilmistir. Yiizeysel asinma degerlerinin
agrega/cimento oraninin artisiyla daha yiiksek degerler aldigi ve kayma direncinin de arttigini
belirtmislerdir (Filiz vd., 2010). Ingaat atiklardan geri kazanilmus tugla ile iiretilen parke taglarinda birim
agirlik, basing ve yarma dayanimi degerleri azalirken su emme degeri artmistir. Karisimlarda %15
oraninda ugucu kiili ilavesi sonucunda da basing dayanimi kaybi ve su emme degerleri azaldigi
gbzlenmistir (Poon & Chan, 2006; Tabsh & Abdelfatah, 2009; Filiz vd., 2010). Literatiirdeki
caligmalardan da goriildiigi gibi kilitli parke taslart hem uygulandiklari alanda kullanima agilmasinin
hemen saglanmasi hem de 6zellikle iiretim agamasinda birgok farkli atik malzemlerin degerlendirmesine
imkan sunmasi yonleriyle biiyiik avantaj saglamaktadir (Atici & Ersoy, 2008; Uygunoglu vd., 2012).
Ozellikle cevreye terkedilen endiistriyel atik malzemelerin ¢imento esash kilitli parke tasi {iretiminde
degerlendirmesine yonelik deneysel ¢aligmalarin yani sira yasam dongiisii analiz degerlendirmesi ¢ok
az calisilmustir. Kilitli parke taslarinin yiiksek durabiliteli olarak tliretilmeleri gerekmektedir. Parkelerin
iretiminde kirmatag agregalar1 kullanilmaktadir (Poon & Lam, 2008; Topcu & Uygunoglu, 2011). Bu
nedenle bu calismada, kilitli parke tas1 liretiminde beton atiklarinin agrega halinde degerlendirilmesi
aragtirilmigtir. Daha sonra, atik betonun agrega haline getirilerek kilitli parke tasi iiretiminde
degerlendirilmesinin saglayacagi faydalar yasam dongii analizi ile belirlenmistir.
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1. Deneysel Calismalar
1.1. Kullanilan Malzemeler
- Agregalar

Kilitli parke kaplamalarinin tiretiminde ince ve iri agrega olarak 0-6 mm boyutunda kirma kum ile 6-12
mm boyutunda kirma-tas agregalar1 kullanilmistir. Afyon Kocatepe Universitesi, Yapt Malzemesi
Laboratuarinda kirilan betonlar ¢eneli kiricidan gegirilerek agrega haline getirilmislerdir. Daha sonra 4
mm elekten elenmek suretiyle har¢ kismi ayristirilmistir. 6/12 mm elek araligina getirilen atik beton
agregasi olarak parke tiretiminde kullanilabilirliginin arastirilmasi amaciyla, normal agrega yerine
kullanilarak farkli seriler iretilmistir. Kullanilan agregalarin karakteristik ozelikleri Tablo 1°de
verilmistir.

Tablo 1. Agregalarin karakteristik 6zelikleri

Su Emme Ozgiil Agirhik Asimnma (%)
Numuneler (%) (gr/cmd) (Los Angeles)
0-6 Kirma-kum 1,71 2,66 -
6-12 Kirma-tas 0.94 2,67 26,16
0-6 Atik beton 1.75 2,35 -
- Baglayicilar

Baglayici malzeme olarak CEM 142.5 R tipi Portland ¢imentosu (PC) kullanilmistir. Cimentonun 6zgiil
agirligi 3.14 olup, Blaine incelik degeri de 3600 cm?/g’dir. Cimentonun kimyasal analizi sonucunda elde
edilen oksit degerleri Tablo 2’de sunulmustur.

Tablo 2. Cimentonun kimyasal bilesenleri

Bilesen, % | CaO SiO, | ALO; | FeO3 MgO Na,O K,0 SOs KK
PC 63.6 19.6 472 3.27 1.91 0.34 1.06 472 2.69

- Kimyasal katki

Tasarlanan karisimlarda, agirlikga ¢imento miktarinin %]1.1 oraninda stiper akiskanlastirict kimyasal
katki kullanilmistir. Kimyasal katkinin yogunlugu 1.2°dir. Kloriir igerigi <%1 ve pH degeri 5-6
arasindadir.

1.2. Kilitli parke taglarmn iiretimi ve yapilan deneyler

Parke tretimlerinde agregalar, %60 oraninda ince agrega ile %40 oraninda iri agrega kullanilarak
tasarlanmistir. Ince agrega yerine atik betondan elde edilen geri kazanilmig agrega %100 oraninda yer
degistirilerek kullanilmistir. Oncelikle ince ve iri agregalari karistirilarak kontrol serileri iiretilmistir.
Daha sonra kirma-kum agregasi yerine atik beton agregalari kullanilarak, kirma-tas ile birlikte ikinci
seriler iiretilmistir. Karigimlarin baglayict miktar1 300 kg/m?®, su-baglayict oran1 0.45 olarak sabit
tutulmustur. Kilitli parke taslarinin tiretimi Afyonkarahisar’da bulunan iiretici firmalardan Kumcuoglu
Insaat’ta ve 80 mm kalinhginda olacak sekilde gergeklestirilmistir (Sekil 2). Kilitli parke taslari
iretildikten sonra ilk ii¢ giin iizerlerine su piiskiirtiilerek kiir edilmigtir. Daha sonra atmosferik sartlarda
deney diiniine kadar bekletilmislerdir. Parkeler iizerinde, 28. giinde basing dayanimi ve yarmada-¢ekme
dayanimi deneyleri yapilmistir. Basing dayanimi, 200 ton kapasiteli tam otomatik preste; yarmada
¢cekme dayanimlart da TS 2809 EN 1342 (2004) standardina uygun olarak Brezilya yontemine gore
belirlenmistir.

Kilitli parke taslariin iiretiminde atik betonlarin agrega olarak kullanilabilirligi deneysel ¢alismalar
sonucunda belirlenmis ve yasam dongii analizlerinde etken olarak dikkate alinmugtir.
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Sekil 2. Kilitli parke taglarinin tiretilmesi

1.3. Yasam Dongii Analizi

Yasam dongiisii degerlendirmesi (LCA), insaat ve yikim atiklar1 (CDW) geri doniisiimiiniin
degerlendirmesinde giin gegtik¢e daha fazla uygulanan yontemlerden biri olmaktadir (Bayram, & Greiff,
2023). Malzeme secimi, ¢aligmanin yapildigi sitenin mesafesi emisyon kaynagmi olusturmaktadir.
Beton karigimi ¢evre etkisi agisindan 6nem tasimaktadir (Farina vd., 2020).

Bu ¢alismada insaat yikint1 atiklarindan (IYA) olan beton atiklarindan elde edilmis olan agreganin
(RCA) parke yapimda yeniden kullanimi Yasam Dongili Analizi incelenmis Yasam dongii analizi
CCalLC2 (2021) yazilmiyla incelenmistir. Bu malzeme yol ve dolgu ¢alismalarinda da dogal agrega
yerine kullanilmaya uygun tretilen bir malzemelerdir (Rao vd., 2007; Bilgen vd., 2020; Disfani vd.,
2012).

[lk olarak yapilmasi gereken adim beton atigin yikint1 atiklarindan ayrilmas: gerekmekte. Bilgen (2021)
¢aligmasinda bu atiklarin yikint1 yerinde ayrilmasi 6nermektedir. Erdin vd. (2004) atigin olustugu yerde
bu islemin yapilmasmin maliyeti azalttigini belirtmistirler. Ingaat atiklariin igerisinde asbest veya
kursun bazli boya gibi kimyasal maddeler bulunabildigi dikkate alinmalidir (EPA, 2020; Bilgen 2021).
Bu sebeple gerekli testler yapildiktan sonra tehlikesiz gurupta bulunan geri doniisebilen malzeme,
buradan insaat atiklar1 geri kazanma tesisine aktarilmaktadir.

Bu ¢alisma cer¢evesinde 3000 kg/ton beton bazli bina yikinti atig1, parke iiretiminde tekrar kullanilmak
iizere 2350 kg/ton orta biiyiiklilkkte geri doniistiiriilmiis agrega iiretimin yasam dongii analizi
olusturulmustur (Sekil 3). Maliyeti diiglirdiigi igin bu calisgmada bir mobil moloz islem unitesi
secilmistir (Erdin vd., 2004). Ikinci asamada, bu mobil moloz islem iinitesinde 3000 kg/ton beton yikinti
atiklar1 tasiyici bandlar ile tasinarak ayiklama ve ayirma yontemleri ile 6nce iri parcalar 6n elemede
secilmekte sonra darbeli kiricilar ile kirilarak boyutlari kiigiiltiiliir. Buradan aktarici tasiyici bandlar ile
kum haline olanlar elekten gegirilmekte. Buna ek olarak igerisindeki metaller miknatis ile ayrigtirilir ve
de tekrar kiricilardan gegirilerek ve istenilen boyutlarda (0-45;0-15; 0-5;15-45) elenerek 2350 kg/ton
kullanima hazir agrega haline getirilmistir. Carpmali kiric1 1 saatte yaklasik 200-ton/sa malzemeyi
yaklasik 150 kw saat enerji harcayarak kirmaktadir. Mobil atik doniisiim tesisinin enerji kaynagi Dizel
jenerator (400 kVA) tiir (Erdin vd., 2004; Bilgen, 2021). Geri doniistiirlmiis agregalar 10 km uzaktaki
parke yapim fabrikasina 22t tirlarla taginmaktadir.
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Sekil 3 Beton yikinti atiklarindan elde edilen agreganin parke yapim tesisine kadar olan yasam dongiisii.

Parke iiretiminde ¢imento, su ve aggrega kullaniliyor bu calismada ince agrega ve kaynagi ingaat
yikintilar1 kullanilmaktadir. Boylece diger parke iiretiminden farkli olarak dere kenarlarindan
toplanmakta ve yikanmakta. Bu hem su kullanima hem de derenin ekolojik yapisinin bozulmasina sebep
olmakta.

2. DENEYSEL BULGULAR VE TARTISMA

Normal kirma-tas ve atik beton agregalari kullanilarak iiretilen kilitli parke taglarinin basing dayanimlari
sirasiyla Sekil 4°te goriilmektedir. Her iki agrega tipiyle iiretilen parkelerde numune yasi arttik¢a basing
dayamimlarmin arttig1 goriilmektedir. ilk giinlerde (3 ve 7 giin) Kilitli parke taslarinda dayamim artist
diizenli bir sekilde olurken, 28. giinde hizli bir dayanim artisinin oldugu goriilmektedir. Cimento esasli
kilitli parke taslarinin sertlesmesi sirasinda ¢imento icerisinde bulunan CaO ve diger silikatli bilegsenler
su ile kimyasal reaksiyona girerek kalsiyum-silikat-hidratlari (C-S-H) ve kalsiyum hidroksiti (Ca(OH)2)
olusturmaktadirlar (Erdogan, 2003). Burada a¢iga ¢ikan C-S-H {irinleri betonun yogunlugunu ve
dolayistyla Kilitli parke taglarimin ileriki yaslardaki dayanimini arttirmistir (Erdogan, 2003). Agrega
tipine gore dayanimlar karsilastirildiginda, tiim kiir yaslari icin 6nemli bir farklilik olmamakla birlikte,
ozellikle ileriki yaslarda, kirma-tas agregasiyla tiretilen parke taslarinin 28 giinliik basing dayanimlarinin
atik beton agregasiyla iiretilenlerden yaklasik olarak 2-3 MPa daha fazla oldugu goriilebilir.

ONormal agrega
50 B Atk beton agregast

=
=

s
—

(]
[=

—
=

Basmc dayvammm, MPa

=

7

Uriin vasli, giin

Sekil 4. Kilitli parke taglarinin zamana bagli basing dayanimlar

Kilitli parke taglariyla ilgili standartta (TS 2809 EN 1342) dayanim degeri olarak yarmada-cekme
dayanimi g6z Oniine alinmaktadir. Standarda gore; parkelerin hizmete sunulabilmeleri
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icin 3.6 MPa’lik bir gekme dayanimina sahip olmalar1 gerekmektedir. Dolayisiyla, parke {ireticileri igin
bu deger, iiretilen parke taglarinin depolama sahasinda fazla yer isgal etmeden en kisa siirede piyasaya
sunulabilmeleri agisindan biiyiik 6nem arz etmektedir. Kilitli parke taslarinin yarma dayanimlarindaki
degisim de yine kiir yagina bagl olarak Sekil 5’te agrega tipine bagl olarak karsilagtirtlmigtir.

ONormal agrega

L=

B Auk beton agregasi

, MPa

Yarma davammm
()

7 28

Uriin yasi, giin

Sekil 5. Kilitli parke taglarinin zamana bagl yarma dayanimlarindaki degisim

Basing dayaniminda oldugu gibi, yarma dayanimi sonuglarinda da benzer bulgular elde edilmistir.
Ozellikle 3 ve 7 giin gibi ilk yaslarda agrega tipinin etkisinin olmadig1 belirtilebilirken, 28 giinliik
numunelerin yarma dayanimlarinda belirgin bir fark olusmustur. Yarmada ¢ekme dayanimi agisindan
normal agregayla iiretilen kilitli parke taglar1 atik beton agregasiyla iiretilenlere gore yaklasik %20
oraninda daha yiiksek sonuglar elde edilmistir. Buna ragmen, standartta belirtilen sinir deger olan 3.6
MPa degerinin atik beton agregasinin kullanimiyla da saglandigi acik¢a goriilmektedir. Dolayisiyla,
kirma-tag agregasi yerine ayni oranda atik beton agregasi kullanilarak ¢evre dostu kilitli parke taslarinin
iiretimi gerceklestirilebilir.

Energi ihtiyac1 (MJ/f.u.)
B Yenilenemez Enerji Kaynaklari
250,00
200,00 192,00
150,00
100,00
50,00
0,46
0,00
Uretim

Sekil 6. Beton yikint1 atiklarindan geri doniistiiriilmiis agrega tiretilmesi i¢in gereken enerji miktar1 ve
bu enerjilerin kaynaklari
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Sekil 7. Beton yikint1 atiklarindan geri doniistiiriilmiis agrega iiretilmesinin ve Parke yapim tesisisne
ulastirilmasinin karbon ayakizi.

Sekil 6 ve sekil 7 de (CCaLC2, 2021), beton yikinti atiklarindan geri donistirilmiis agrega
iiretilmesinin yasam dongiisii icinde enerji ihtiyaci ve karbon ayak izi goriilmektedir. Insaat atiklarinin
geri donsiim tesisinde kullandig1 enerjinin kaynaginin dizel olmasi karbon ayak izini artirmaktadir.

SONUCLAR

Bu calismada 6n tiretimli prefabrik elemanlardan olan kilitli parke tasi iiretiminde normal agrega yerine
atik betonlardan elde edilen agregalarin kullanilabilirligi ve bunun sonucunda yasam dongii analizi ile
degerlendirilmesi yapilmistir. Elde edilen bulgular asagida 6zetlenmistir.

- Uretilen numunelerin kiir yasina bagli olarak dayanim geligimleri artmustir. Tiim kiir yaslarinda
agrega tipine baglh olarak basing dayanimlari arasinda en fazla 2-3 MPa gibi bir fark olugmustur.

- Kilitli parke taglarinin yarmada-¢gekme dayanimlart da kiir yagina bagl olarak artmigtir. Bu
uiriinlerle ilgili standartta yarmada-¢cekme dayanimi i¢in verilen 3.6 MPa sinir degerini her iki agregayla
iretilen kilitli parke taglar1 saglamislardir.

- Yasam Dongili Analizine gore insaat atiklarindan geridoniisiimlii aggrega iretirken dikkat
edilmesi gereken en 6nemli konu geri doniisiim tesisinin enerji ihtiyacinin yenilenebilir temiz enerjiden
karsilanmasidir.

- Verimli arazinin atik depolari olarak kullanilmamasi
- Atik depolama sahalarina en az atik gonderilecek sekilde politikalar belirlenmesi
- Atik olugmamasi i¢in yeniden kullanim oncelikli tercih edilmesi gibi adimlar atilmalidir.

Sonug olarak, hem kilitli parke taslarinin yarmada-¢ekme kalitesiyle ilgili standart sinir degerlerinin
saglanmasi hem de basing dayanimlari agisindan ihmal edilebilir dayanim farkliliklar1 dikkate
alindiginda, kilitli parke taslar1 tiretiminde atik beton agregalarinin kullanilarak gevresel moloz
yiginlarinin en azindan betondan kaynakli olan bolimii azaltilabilecektir.
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OZET

Geleneksel yontem, insaat endiistrisinin vazgegilmezleri arasinda yer alan en etkili yontemdir. Ancak
diger sektorlerde oldugu gibi, teknolojik gelismelerin ingaat sektdriinde sunmus oldugu firsatlar, bina
tiretiminde yeni nesil tekniklerin kullanilmasina baslanmasina neden olmustur. Geleneksel yontemin
alternatifi olarak yeni nesil bina iiretim tekniklerinin kullanimi, yiiksek enerji verimliligine sahip, ¢evre
dostu ve ekonomik bina iiretimini hedeflemekte etkili olmustur. Yeni nesil iiretim tekniklerinden biri
olan katkili imalat, yiliksek enerji verimliligi, az isgiicii maliyeti ve geleneksel bina iiretimine kiyasla
daha az ingaat at181 gibi avantajlara sahip olmasi nedeniyle 6nem kazanmistir. Ek olarak, kalip imalatinin
zor oldugu karmasgik yapilarin kolayca iiretilebilmesi, gelismemis iilkelerde uygun fiyath konut ingas,
savag ve dogal afetlerde ihtiyag duyulan barinaklarin hizli bir sekilde inga edilmesi i¢in 3D baski1 hizla
gelisen ve yayilan bir teknik haline gelmistir. Bu ¢aligmada, ¢imento yerine %0 ila %30 oraninda ugucu
kil ile yapilan 3D baski harcinda kullanimi arastirilmigtir. Harcin akis testi ve ekstrudabilitesi
yapilmigtir. Laboratuvar 6lgeginde, 20 katmanli ugucu kiil ilave edilmis harg ile bir ingaat eleman1 3D
bask1 yapilmustir. 28 giin iyilestikten sonra, katmanlar arasindaki yapisma mukavemeti ¢ekme testi ile
elde edilmistir. Ayrica, 3D bask1 duvarin basing dayanimi ve egilme dayanimai testleri yapilmistir. Ugucu
kiiliin eklenmesi ile 3D baski harcinin iglenebilirliginin taze halde arttigi bulunmustur. Ancak, mekanik
ozellikler, ucucu kiiliin %10'un {izerinde kullanimi ile azalmistir. Sonug olarak, ugucu kiil, 3D baski
harcinda mineral katki olarak degerlendirilebilir.

Anahtar Kelimeler: 3D baski harci, atik, mineral katki.

ABSTRACT

The traditional method, which is the most effective in building production, has taken its place among
the indispensables of the construction industry. However, as in other sectors, the opportunities offered
by technological developments in the construction sector have been started to be used in building
production. The use of new generation building production techniques as an alternative to the traditional
method has been effective in targeting more environmentally friendly and economical building
production with high energy efficiency. Additive manufacturing, which is one of the new generation
production techniques, has gained importance as it has the advantages of high energy efficiency, less
labor cost and less construction waste compared to traditional building production. In addition, 3D
printing has started to be a rapidly developing and spreading technique because it allows affordable
housing construction in underdeveloped countries, the rapid construction of shelters needed in times of
war and natural disasters, and the ability to easily produce complex structures where mold
manufacturing is difficult. In this study, usage of fly ash, which is a waste material, was investigated in
the production of 3D-printing mortar in ratio of 0% to 30% by replacement of cement.
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Flow test and exturdability of mortar was performed. A laboratory-scale construction element was
printed by fly ash added mortar with 20 layers. After 28-day cured, the adhesive stregnth between the
layers was obtained by tensile test. Compressive and flexural strength tests of 3D-printed wall were also
carried out. It was found that, the addition of fly ash increased the workability of 3d-printing mortar as
fresh state. However, the mechanical properties of mortar was decreased by use of fly ash over to 10%.
Consequently, the fly ash can be evaluated as mineral additive in 3D printing mortar.

Keywords: 3D printing mortar, waste, mineral additive.

GIRIS

Glinlimiizde ingaat sektorii, teknolojik gelismeler sayesinde biiyitkk bir doniisim gecirmektedir.
Geleneksel yontemlerle bina iiretimi yillardir kullanilmakta olan bir yontemken, son yillarda ii¢ boyutlu
yazicilarla bina tiretimi giderek daha popiiler hale gelmektedir. Geleneksel yontemlerle bina iiretimi ve
lic boyutlu yazicilarla bina tiretimi arasinda bazi temel farkliliklar vardir. Geleneksel yontemlerle
yapilan binalarin insa siiresi olduk¢a uzun olabilirken, ii¢ boyutlu yazicilarla yapilan binalar ¢ok daha
kisa siirede insa edilebilir (Zhang vd. 2019). U¢ boyutlu yazicilar sayesinde, binalarin insa siiresi giinler
hatta saatlerle olgiilebilir. Ayrica, {i¢ boyutlu yazicilarla yapilan binalar, geleneksel yontemlerle
yapilamayan karmasik geometrik yapilarin iiretilmesine izin verir (Buswell vd. 2018, Uygunoglu vd.
2019). Bu da mimarlara daha fazla tasarim 6zgiirliigii saglar ve daha ilging ve yaratict binalarin
yapilmasina olanak tanir. Ug boyutlu yazicilarla iiretilen yapilar, katman katman {ist iiste yazdirilarak
retilirler ve aralarinda bir bag olustururlar. Bu bagin kuvveti, yapilarin dayanikliligi ve uzun
omirliilligl acgisindan kritik bir faktordiir. Katmanli tiretim tekniginde yapi malzemesi bir katman
halinde st Giste yazdirilir ve bu sekilde bina tiretimi gergeklestirilir (Nerella vd. 2020). Eklemeli imalat
teknigiyle yazdirilan yapilarin, katmanlar arasinda baglant1 noktalar1 zayif olabilir. Bu baglant1 kuvveti,
binanin diger béliimlerine de yansir ve tiim binanin giivenligi igin kritik bir faktordiir. Ug boyutlu
yazicilarla yapilan binalarda alt katmanlar arasindaki baglant1 kuvveti, geleneksel yontemlerle yapilan
binalarla ayn1 seviyede olmayabilir. Bu nedenle, ii¢ boyutlu yazicilarla yapilan binalarin dayaniklilig
ve giivenligi i¢in 6zel ¢oziimler gelistirilmelidir (Le vd. 2012). Bu sorunun iistesinden gelmek i¢in, ¢
boyutlu yazicilarla yapilan yapilarin tasarimi ve {iretimi, geleneksel yontemlere gore daha dikkatli bir
sekilde planlanmali ve yapt malzemelerinin kalitesi ve dayanikliligina 6zellikle dikkat edilmelidir. Bu
nedenle, {i¢ boyutlu yazicilarla bina iiretimi yaparken, katmanlar arasinda giiglii bir baglant1 olusturmak
igin gesitli teknikler kullanilir (Ivanova vd. 2022). Bu tekniklerden biri, her katmanin {istiine, alttaki
katmanla birlesmesini saglayacak bir baglanti malzemesi eklemektir. Bu malzeme, 0zel bir
formiilasyona sahip olup, hem iist katmana hem de alt katmana yapisacak sekilde tasarlanmistir. Bu
sayede, katmanlar arasinda daha gii¢lii bir baglanti saglanir ve yapilarin dayanikliligi artar (Luhar vd.
2020) Baska bir teknik ise, katmanlar arasina takviye c¢ubuklari veya fiberler yerlestirmektir. Bu
takviyeler, malzemenin alt katmanlara daha siki bir sekilde baglanmasini saglar ve yapilarm daha
saglam olmasini saglar. Bu teknik ayni zamanda, yapilarin deprem veya diger dogal afetlere karsi
dayanikliligini da arttirir. Sonug olarak, ii¢ boyutlu yazicilarla yapilan binalarda alt katmanlar arasi
baglanti kuvveti énemli bir konudur ve bu sorunun ¢oéziimii i¢in 6zel tasarimlar ve giiclendirme
yontemleri kullanilabilir. Bu sayede, ii¢ boyutlu yazicilarla yapilan binalarin dayanikliligi ve giivenligi
arttirilabilir.

Atiklar hem g¢evre kirliligi olugturmakta hem de verimli arazileri atik sahalarina doniistiirmektedirler.
Cevre kirliligine neden olan bir malzeme de ucucu kiildiir (UK). Bu atik malzeme termik santrallerde
aciga cikmaktadir. Tiirkiye, elektrik enerjisinin bir boliimiinii termik santrallerden saglamaktadir. Bu
iretim sirasinda termik santrallerin bacalarindan ¢ikan atik UK miktari, 13,5 milyon ton/yil dolayindadir
(Kam vd. 2019, Kam vd. 2018). Ucucu kiil, oksit icerigine bagli olarak puzolan olmasi nedeniyle hem
¢imento hem de beton iiretiminde katki ve ikame malzemesi olarak kullanilmaktadir. Har¢ ve betonun
taze ve sertlesmis haldeki bazi 6zelliklerini iyilestirmek ve liretimde ekonomikliligi saglamak amaciyla
ucucu kiil kullanimi oldukc¢a yayginlagmistir. Kiiresel tane sekliyle taze betonda islenebilmeyi
iyilestiren, pompalanabilme ve kohezyonu artiran ugucu kiil puzolanik 6zelligi nedeniyle de sertlesmis
betonda dayanim ve dayanikliligi arttirabilmektedir (Marchon vd. 2018, Uygunoglu vd.
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2021). Ugucu kiil kendiliginden yerlesen betonun 6zeliklerini arttirmak i¢in kullanilabilen ve puzolanik
ozellige sahip ince inorganik bir malzemedir. Mikroyapisi incelendiginde genellikle kiiresel tane sekline
sahiptir. Ancak boyutsal dagilim1 KYB’nin islenebilirligini oldukga etkilemektedir. Ugucu kiil, kiregtasi
tozuna kiyasla diisiikk esik kayma gerilmesi degeriyle daha yiiksek viskozite elde edilmesini saglar
(Yahia v.d., 1999). Kendiliginden yerlesen beton viskozitesini arttirmada etkilidir. Atik bir malzeme
olmasi ozellikle termik santrallere yakin bolgelerde kullanimini avantajli hale getirmektedir. Ugucu
kiiliin ¢cimento yerine ikamesi, betonun yayilma ¢apini ve basing dayanimini azaltmaktadir.

Chaiyotha vd. (2023) yaptiklari ¢alisma, yiiksek kalsiyumlu ugucu kiil bazli alkali-aktivasyonlu harcin
3D baski ile iiretimi i¢in optimize edilmis kosullar1 bulmay1 amaglamiglardir. Bu nedenle, ucucu kiiliin
cimento yerine kullanimu ile ilgili farkli oranlar test etmislerdir. Ayrica, alkali aktivatoriin tiirii, oran1 ve
su/aliiminat orani gibi farkli parametreler de incelemigler. 3D baski yapilmadan 6nce, har¢ karisiminin
mukavemeti ve islenebilirligi gibi 6zellikleri test etmislerdir. Daha sonra, farkli 3D baski parametreleri
(baski hizi, katman kalinligi, doluluk orani vb.) kullanilarak har¢ ornekleri iiretilmistir ve iiretilen
orneklerin mukavemeti, porozite ve yapisal Ozelliklerini incelemislerdir. Sonug¢ olarak, optimum
kosullarm ugucu kiiliin %30 oraninda kullanildigi, sodyum silikat ve sodyum hidroksit gibi alkalik
aktivatorlerin bir karigimini kullanarak, su/aliiminat oraninin 0.4 oldugu ve baski hizinin 40 mm/saniye
oldugu belirlemiglerdir. Dey vd. 2022, ugucu kiil ve kalker i¢eren {iglii Portland ¢imento karisimlarinin
3D baski kabiliyetini incelemislerdir. Ugucu kiil ve kalker, ¢imento yerine kullanilan mineral katki
maddeleridir. Bu katki maddelerinin ¢imento miktar1 iizerindeki etkisi, ¢esitli oranlarda karigimlar
hazirlayarak incelmislerdir. Hazirlanan karisimlarin islenebilirligi, basing dayanimi ve porozite
ozelliklerini test etmislerdir. Ayrica, farkli baski parametreleri (katman kalinligi, doluluk orani, baski
hiz1) kullanarak 3D baski yapilmis ve iiretilen orneklerin mukavemeti ve yapisal Ozelliklerini
gozlemlemislerdir. Sonug olarak, ugucu kiil ve kalker iceren karisimlarin 3D baski kabiliyetinin,
¢imento oraninin %40'a kadar azaltildig1r durumlarda bile korundugunu tespit etmislerdir. Ancak, daha
yiiksek oranlarda (6rnegin %50) ¢imento yerine katki maddesi kullanildiginda, baski kalitesinde belirgin
bir diisiis gozlemlemislerdir. Ayrica, baski parametrelerinin de 6rneklerin mukavemeti ve porozite
ozellikleri tizerinde 6nemli bir etkisi oldugunu belirlemislerdir. Hou vd. 2021, geri dontstiiriilmiis toz
iceren 3D baskili harcin taze 6zelliklerini incelemeyi amaglamiglardir. Geri doniistiiriilmiis toz, ingaat
atiklarinin geri donistiiriilmesi yoluyla elde edilen bir malzemedir. Calismada, farkli oranlarda geri
doniistiiriilmiis toz ilavesiyle hazirlanan har¢ karigimlarmin akis 6zellikleri, islenebilirligi ve su tutma
kapasitesi gibi taze ozellikleri test edilmistir. Ayrica, farkli baski parametreleri (baski hizi, katman
kalinligi, doluluk orani) kullanilarak 3D baski yapilmis ve iiretilen 6rneklerin yapisal 6zelliklerini
incelemiglerdir. Sonu¢ olarak, geri doniistliriilmils toz ilavesinin harcin akis o6zelliklerini ve
islenebilirligini olumlu yonde etkiledigini bulmuslardir. Ancak, ilave oran arttik¢a su tutma kapasitesi
artmig ve baski kalitesinde belirgin bir diisiis gdzlemlemislerdir. Ayrica, baski parametrelerinin de
orneklerin yapisal 6zellikleri iizerinde 6nemli bir etkisi oldugunu belirlemislerdir. Moeini vd. 2022,
adapte edilmis islenebilirlikle ¢imento bazli malzemelerin 3D baski yontemiyle {iretimini
amaclamiglardir. Calismada, farkli baski parametreleri (baski hizi, doluluk orani, katman kalinlig1 vb.)
kullanilarak iiretilen 6rneklerin mukavemeti ve islenebilirligini incelemislerdir. Ayrica, farkli katki
maddeleri (polimer, nanosilika, mikrosilika) ilavesiyle hazirlanan har¢ karigimlarmm 3D baski
kabiliyetlerini test etmislerdir. Sonug olarak, baski parametrelerinin 6rneklerin mukavemeti ve yapisal
Ozellikleri tlizerinde onemli bir etkisi oldugu belirtilmistir. Ayrica, polimer ilavesiyle hazirlanan
harglarin 3D baski kabiliyetinin arttig1 ve nanosilika ve mikrosilika ilavesinin drneklerin mukavemeti
ve yapisal 6zellikleri tizerinde olumlu bir etki yarattigin1 bulmuslardir. Ancak, mikrosilika ilavesinin
cok yiiksek oranlarda kullaniminin 6rneklerin islenebilirligini olumsuz etkiledigini gozlemlemislerdir.

Bu ¢aligmada literatiirden farkli olarak eklemeli imalat yontemi ile yazdirilabilir ¢imento esasli harglar
atik bir malzeme olan ugucu kiiliin mekanik 6zelliklere etkisi incelenmistir.

2. Deneysel Calismalar
2.1. Kullanilan malzemeler

Baglayic1 malzeme olarak CEM 1 42.5 R tipi Portland ¢imentosu kullanilmis olup, Afyon Set Cimento
fabrikasi triintidiir. Mineral katki olarak da Tuncgbilek termik santrali ugucu kiilii
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kullanilmistir. Agrega olarak, 6zgiil agirhigr 2.64 ve en biiyiik tane boyutu 0.5 mm olan silis kumu
kullanilmigtir. Cimentonun 6zgiil agirligi 3.07 ve ucucu kiiliin 6zgiil agirhigr 1.99°dur. Her iki
malzemenin de kimyasal analizi sonucunda elde edilen oksit degerleri Tablo 1’de sunulmustur.

Table 1. Cimento ve ugucu kiiliin kimyasal bilesimi

Oksit, % Cao SiO, Al,O3 Fe.0O3 MgO SOs K,O Na,O K.K.
Cimento 64.25 19.7 4,97 3.58 091 265 0.77 0.17 1.07
Ucucu kiil 6.67 47.41 19.8 11.8 476 186 2.62 0.56 2.78

2.2. Harg iiretimleri ve deneyler

Elemeli imalat yontemiyle iiretilen yapilarin rotre 6zeliklerinin belirlenebilmesi amaciyla pistonla
itilerek bir uctan ¢ikartilma (RAM) yontemiyle ekstriizyona bagli 3B baski ile harglar iiretilmis ve
deneyler bu harglar iizerinde gergeklestirilmistir. Harclarin bilesiminde baglayici olarak 750 kg/m?®
Portland ¢imentosu, 450 kg/m?® silis kumu ve 0.37 su/cimento orania gore su ilavesi gergeklestirilmistir.
Mineral katki olarak ugucu kiil (UCK), ¢imento ile %0 (kontrol), %10 ve %20 oraninda agirlik¢a yer
degistirilerek harclara ilave edilmislerdir. Ornegin, %10 ucucu kiil (UCK10) kullanilan karisimlarda,
¢imento miktar1 agirlik¢a %10 oraninda azaltilarak 675 kg/m® ¢imento, 75 kg/m*® UCK, 450 kg/m?® de
silis kumu kullanilmistir. Diger ucucu kiil katkili harglarin iiretiminde de ayni yontem kullanilmistir.
Harglar karigimlar snrasinda ektriizyon cihazinda 100 mm/dk baski hizinda 40 cm yiikseklikten 1 cm
capli ugtan akma yiikeseklikleri 6l¢iilmiistiir. 3B yazici ile en az 100 mm uzunlugunda en az ii¢ katmanli
harg 6rnekler yazdirilmistir. Harg katmanlarin yazdirma genislikleri 15 mm ve katman kalinliklari 5 mm
olarak gergeklestirilmistir.

by yh_-‘ S -

w = S

Sekil 1. (a) 3B harg yazici ve (b) yazdirilan harg katman

Yazdirm iglemi sonrasinda har¢ katmanlariin arasindaki bag dayanimi aderans deneyi ile belirlenmistir.
Aderans deneyi i¢in 6zel bir diizenek kurulmustur (Sekil 2). Numunelerin 28 giinliik kiir islemleri
sonunda her grubun yarmada ¢ekme yontemiyle katmanlar aras1 bag dayanimlari tespit edilmistir. Her
kiir siiresi i¢in 3’er numune kullanilmis ve aritmetik ortalamalar1 alinmigtr.

Sekil 2. Aderans deneyi uygulamasi
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Yazdirmada kullanilan harclar ayrica 40x40x160 mm kaliplara yerlestirilmis ve 24 sa sonra kaliplardan
alinarak standart kiir iglemine tabit tutukmustur. Kiir igslemi sonrasinda mesnet agikligi 120 mm olacak
sekilde orta noktadan egilmeye maruz birakilmis ve bu sekilde egilme dayanimlari belirlenmistr. Egilme
deneyinden sonra kalan pargalar 40x50 mm boyutlarinda basing plakalari arasina yerlestirilerek basing
dayanimlar belirlenmistir. Boylece yazdirilma isleminde kullanilan harglarin mekanik 6zelikleri de
deneysel olarak bulunmustur.

3. DENEYSEL BULGULAR VE TARTISMA

Harglarin 3D baskilanabilmesi sirasinda kesintisiz akabilmeleri i¢in 100 mm/dk baski hizinda ektriide
edilebilirlikleri karsilagtirilmistir. Kontrol har¢larinin akis uzunluklar: 20 cm iken UCK ilavesiyle akis
uzunluklar1 belirgin bir bi¢cimde artmistir. UCK’nin kiiresel sekilli olmasi nedeniyle harglarin
islenebilirliklerinin de artmasimni saglamistir. Dolayisiyla UCK kullanimiyla ayni baski hizinda daha
kesintisiz har¢ yazdirma islemi gerceklestirilebilmektedir.

30
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Sekil 3. Harglarin UCK igerigine bagl ekstriide edilebilirligi

Mineral katki olarak UCK'nin kullanildig1 3B bask1 harglarin katmanlar aras1 bag dayanimi degerleri
Sekil 3'te goriilmektedir. Mineral katki icermeyen kontrol harglar laboratuar sartlarinda UCK igeren
harglara gore daha fazla bag dayanimina sahiptirler. UCK kullanimiyla harglarin adrans dayanimari
giderek azalmistir. Bunun en 6nemli nedeni, ¢cimentoyla agirlikca yer degistirilen UCK taneciklerinin
Ozgiil agirliklarinin daha diisiik olmasi nedeniyle ayn1 hacimde daha fazla miktarda tanecik olarak dahil
edilmis olmalaridir. Cimento tanelerinin azalmasiyla hidrate triin olusumu azalmig ve normalde de
nispeten diisiik olan ¢gekme dayanimi UCK ilavesiyle 1.3 MPa’dan 0.4 MPa degine dogru daha da

azalmistir.
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Sekil 3. Yazdirilan harglarin bag dayanimlarindaki degisim
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Yazdirilma isleminde kullanilan harglarin UCK oranina bagli olarak basing dayanimindaki degisimler
Sekil 4’te goriilmektdir. UCK’ nin puzolanik 6zeligi de mevcut olup, ileriki yaslarda bu dzeligi ile
cimentolu kompozitlerin basing dayanimlarina bir katki yapmaktadir. Bu 6zeligi yan1 sira ince toz
malzemelerin ¢imentolu kompozitlerde mikron seviyesindeki bosluklara yerlesrek dolgu gorevi de
gormekte ve bu sayede dayanimlarda belirgin artiglar saglamaktadirlar. UCK igeren tiim harglarin basing
dayanimi degerleri kontrol harca gore daha yiiksektir. Dolgu gorevi genel olarak basing etkisi altinda
goriilmektedir. Cekme etkisi altinda ise dolgu yapan malzemeler olumsuz etki olusturmakta ve ¢ekme
dayanimlarinin azalmasina neden olmaktadir. Egilme dayanimlarinda da bu durum agik¢a goriilmektedir
(Sekil 5). Kontrol harglarin egilmede ¢ekme dayanimi degeri 7 MPa civarinda iken UCK kullanim
oraniyla birlikte tiim serilerde egilme dayanimi azalmaya baslamigs ve yaklasik 5 MPa degerine

ulagmustir.
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Sekil 4. Yazdirma isleminde kullanilan har¢larin basing dayanimi degerleri
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Sekil 5. Yazdirma isleminde kullanilan harglarin egilme dayanimi degerleri

Genel olarak degerlendirildiginde, 3D harg ile yapilarin insaasinda UCK kullanimi basi¢ yiiklerinin
karsilanmasinda olumlu bir katki saglarken, aderans ve egilme gibi ¢ekme yiiklerine karsin nispeten
olumsuz bir 6zelige sahiptirler. Bu anlamda, %10 oranina kadar UCK kullanimi tolere edilebilir
seviyede olabilir.

4. SONUCLAR

Bu c¢alismada, ugucu kiil iceren 3B baski har¢larinin katmalar arasi1 bag dayanimi ile basing ve egilme
dayanimlari incelenmis olup, elde edilen bulgular asagida verilmistir.
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o 3D baskilanabilmesi sirasinda 100 mm/dk baski hizinda kontrol harglarinin akis uzunluklari 20
cm iken UCK ilavesiyle akis uzunluklari belirgin bir bigimde artmustir.

o UCK kullanimiyla har¢larin adrans dayanimart giderek azalmistir. Kontrol harglara UCK
ilavesiyle aderans dayanimlari 1.3 MPa’dan 0.4 MPa degine dogru daha da azalmustir.

o Kontrol harglarin egilmede ¢ekme dayanimi degeri 7 MPa civarinda iken UCK kullanim
oraniyla birlikte tiim serilerde egilme dayanimi azalmaya baslamis ve yaklasik 5 MPa degerine
ulagmustir.

Sonug olarak, 3D baskilanan harglarda hem islenebilirlik 6zeliklerinin hem de ileri giinlerdeki
dayanimlarinin kabul edilebilir seviyede kalmasini saglayacak ucucu kiil kullantminin %10 oraninda
olmas1 kabul edilebilir. Boylece gevresel kirliligin 6nlenmesine de katki saglanmis olunacaktir.
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ABSTRACT

We are reaching a turning point in our understanding of climate change, which is the central concern of
our time. During the previous millions of years, natural global climate change, which occurred at rates
slower than the current anthropogenic climate change, resulted in massive ecosystem alterations and
species extinctions. The world has never faced before a threat as significant and ubiquitous as human-
induced climate change and the most vulnerable are people living in the world's poorest countries. The
effects of climate change are unparalleled in breadth and range, ranging from altered weather patterns
that endanger food production to increasing sea levels that increase the risk of catastrophic flooding.
Burning fossil fuels like coal and oil, which have high carbon content, produces carbon dioxide. The
greenhouse gas carbon dioxide causes an increase in global temperatures by trapping heat in the
atmosphere. Extreme weather occurrences, such as storms, droughts, heat waves, and floods, are more
likely due to this global warming. The price of food, infrastructure, public health, and the migration
patterns of people and animals can all be impacted by temperature changes. Many changes in ecosystems
are being brought on by the combined effects of climate change. Widespread changes in ecosystems
have been noticed today, including species migration to higher latitudes and altitudes where the water
may be cooler and harm to coral reefs and mangroves that support marine life. Mitigation and adaptation
are two possible strategies for dealing with climate change. Mitigation entails lowering and stabilizing
atmospheric concentrations of heat-trapping greenhouse gases and adaptation reduce our risks by
managing the increasingly harmful effects of climate change. A major global initiative will be required
to mitigate the effects. A grievance and redress framework for climate change is needed to let vulnerable
populations seek compensation for harm suffered. New policies are required to address the climate
catastrophe, but there are some individual adjustments we can all undertake to lessen our impact. If
immediate action is not taken now, future adaptation efforts will be more challenging and expensive.

Keywords: Climate change, greenhouse gas, mitigation, adaptation, ecosystem, global warming

INTRODUCTION

The word "climate change" refers to a broad, long-term significant alteration in the planet's weather
patterns especially in temperature, rainfall, snowfall, or wind patterns that endure for decades or longer.
The United Nations Framework Convention on Climate Change (UNFCCC) only refers to “climate
change” as changes brought on by human activity (Rocha, 2023). In particular, scientists talk about past
climate change and the difficult issue of separating natural and human causes from the current visible
changes. (van Beek et al., 2020).

Significant global changes have been experienced over the past 70 years, including global warming and
the observed and expected climate changes for the twenty-first century. Globally, climate change is a
complicated intergovernmental challenge that has an impact on a number of biological,
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environmental, sociopolitical, and socioeconomic disciplines (Feliciano et al., 2022). Climate change
involves heightened temperatures across numerous worlds (Tariq et al., 2023). Burning fossil fuels, such
as coal and oil, releases carbon dioxide due to their high carbon content. A greenhouse gas called carbon
dioxide traps heat in the atmosphere, raising global temperatures. The likelihood of extreme weather
phenomena like storms, droughts, heat waves, and floods increases as temperature rises. Temperature
changes can also affect infrastructure, human health, food costs, agriculture, and the migration patterns
of both people and animals.

Globally, people and the environment are already being impacted by climate change, which is a serious
and urgent concern (Singh et al., 2022). Earth is undergoing significant changes, including warming
ocean and air temperatures, widespread ice and snow melting, and rising sea levels (Bhushan & Sharma,
2022). A major issue of our time is climate change, which demands more attention. Deforestation, severe
soil erosion, loss of topsoil, and land degradation are just a few of the environmental issues it has added
to the already heavy load that has negatively impacted agricultural production (Francaviglia et al., 2023).

With the onset of the industrial revolution, the problem of earth climate was amplified manifold (Adak
et al., 2023). According to reports, the likelihood of avoiding its fatal effects may increase with prompt
attention and appropriate action. Sectoral interpretation of the precise effects of climate change is
implausible (Izaguirre et al., 2021), which is clear from the rising level of awareness and the integration
of climatic uncertainty in local and national decisions (Ayers et al., 2014). In light of these facts, the
study's objectives included examining both the good and negative environmental effects of climate
change and outlining potential guidelines for future healthy environmental sustainability.

Significance of the Review

Future occurrences and intensities are predicted to worsen due to climate change, having an adverse
effect on social, economic, and environmental factors. Therefore, the focus of this review is on
identifying the various causes of climate change. Understanding the causes of climate change aids
theoretical research, feedback loops, model simulations, and public awareness. Furthermore, sharing
knowledge about useful and beneficial adaptation and mitigation strategies with experts and decision-
makers is helpful.

METHODOLOGY

For this study, information from reports and official websites of various government and non-
government organizations, case studies, and published literature was reviewed. This article is created
using a number of secondary data sources, including published and unpublished studies, observation,
and data analysis. Without following a set procedure, scientific literature was gathered electronically
from the databases of Science Direct, Springer, PubMed, Research Gate, and Google Scholar. This study
gathers and summarizes information from numerous studies that is pertinent to climate change impacts
on the environment and satisfies the study objective.

RESULTS and DISCUSSION

The main source of energy for the climate of Earth is the Sun. Most notably by brilliant surfaces like ice
and clouds, some of the incoming sunlight is directly reflected back into space, while the remainder is
absorbed by the surface and atmosphere. A large portion of the solar energy that is received is then
released as heat (longwave or infrared radiation). Heat is then absorbed and radiated by the atmosphere,
some of which escapes into space. The climate will be impacted by any changes to this equilibrium of
incoming and outgoing energy. For instance, minute adjustments to the Sun's energy production will
have a direct impact on this equilibrium (Olabi & Abdelkareem, 2022).

An innovative theory put forth by Swedish scientist Svante Arrhenius in 1896 suggested that burning
fossil fuels increased the amount of carbon dioxide gas in the atmosphere, which likely led to long-term
fluctuations in our planet's climate. The idea of climate change and global warming has since developed
further. Climate experts are currently very confident that our planet will become warmer, the sea level
will rise, and precipitation patterns will change as a result of the changing climate (Haque, 2023).
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Extreme weather-related phenomena including floods, storms, heat waves, and droughts are already
changing in many parts of the world (Figure 1).
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Figure 1: Various challenges and Impact of climate change in many parts of the world
CAUSES OF CLIMATE CHANGE

Fossil fuels, which include coal, oil, and gas, are by far the biggest cause of climate change, contributing
more than 75% of all greenhouse gas emissions and almost 90% of all carbon dioxide emissions. The
heat from the sun gets trapped on Earth as a result of greenhouse gas production and this results in global
warming and climate. The rate of global warming is presently higher than its recorded history. Weather
patterns are shifting as a result of warming temperatures, which is also upsetting the natural order. This
puts both ourselves and all other kinds of life on Earth in grave danger (UN, 2023).

Climate change is a significant and emerging threat to public health. In 2022, the World Health
Organization (WHO) focused on the need to protect our planet from the adverse effects of climate
change and thereby keep our health in a good condition. Compared to the rate of naturally occurring
climate variations that have taken place throughout Earth's history, the global climate is changing
quickly. Between 1901 and 2022, the average global temperature rose by about 1.8°F, and observational
data does not support any plausible natural explanations for this level of warming; rather, the data
consistently implicates human activities, particularly emissions of greenhouse or heat-trapping gases, as
the primary cause. The Intergovernmental Panel on Climate Change's Sixth Assessment Report (AR6)
summarizes current understanding of anthropogenic climate change, its varied environmental and
societal effects, and the need for and difficulties associated with mitigation and adaptation measures
(Bergquist et al., 2023). It is foundational for global climate policymaking. According to United States
Environmental Protection Agency (EPA), (Fakana, 2020) a variety of natural and human factors, as well
as variations in the amount of solar energy reaching Earth, changes in the reflectivity of Earth's
atmosphere and surface, and variations in the greenhouse effect, which affects how much heat is retained
by Earth's atmosphere, are all potential causes of changes in the energy balance of the planet and climate
change(Fakana, 2020).

A) Human-made (Anthropogenic) Causes

The surface and atmosphere of the Earth have altered due to human activity, and they continue to do so.
The burning of fossil fuels, logging of forests, and the creation of new towns, highways, and agricultural
land are all examples of human-caused climate change. All of these actions cause greenhouse gases to
be released into the atmosphere (Suyani et al., 2023). Figure 2 represents both human and natural factors
influence Earth’s climate but the long-term global warming trend observed over the past century can
only be explained by the effect that human activities have had on the climate.
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Figure 2: Both human and natural factors influence Earth’s climate (Source:
https://nca2018.globalchange.gov/chapter/2/)

A. 1. Deforestation: For the atmospheric absorption of carbon dioxide, forests serve as natural filters.
In their natural condition, they are referred to as CO; sinks because they store more carbon than they
emit. By absorbing carbon dioxide, the forest cover regulates the air and surface temperature. If the
forest cover were to decline, the temperature would significantly rise (Kabir et al., 2023). The net flow
of carbon from the atmosphere into the forest is stopped when forests are burned or destroyed for uses
like farmland, grazing, infrastructure, or urbanization, both now and for the entire predicted future
lifetime of the trees (Fakana, 2020). Additionally, the stock of carbon that has built up in the trees and
the forest soil is released as a result of deforestation (Brack, 2019). At the current rate, deforestation has
caused an unprecedented rise in atmospheric CO2 over the previous few years (Murshed et al., 2021).
When forests are cut down, regional and global climate patterns are altered, causing catastrophic
rainstorms to follow by protracted dry spells (Lone et al., 2020).

A. I1. Changes in Land-Use & Urbanization

Desertification and land degradation are a result of changes in land use, land-use intensity, and climate
(Sanjuan et al., 2022). By altering the reflectance of Earth's surfaces (affecting how much sunlight is
transmitted back into space) and by altering how wet a region is, changes in how people utilise land—
for example, for forests, farms, cities, etc.—can lead to both warming and cooling effects locally
(Fakana, 2020). Negative economic effects of inefficient land use and management have been
exacerbated by climate change (Frona et al., 2021). (FAO, 2011a). A additional 10 to 15 percent of total
emissions as CO2 comes through land use change, which involves turning forests and peatlands into
areas used for agricultural production. This releases carbon that has been trapped in the biomass and soil
(Tanneberger et al., 2021). Urbanization is thought to be a key economic factor that enables the
movement of excess labour from the rural agricultural sector to the urban industrial sector and promotes
economic growth (Ge et al., 2023). Unplanned urbanization, however, can have negative effects that
harm the economy, cause deforestation and environmental degradation, and fuel global warming and
climate change (Hasnat et al., 2018). Particularly during heat-related events, such as heat waves, urban
growth can increase warming in cities and the areas around them. Extreme rainfall events over cities or
in their immediate vicinity can become more intense as a result of increased urbanization. Consequently,
the flood control system may be exposed to new risks (Bubeck et al., 2017).

A. 111. Emissions of Greenhouse Gases

Due to the release of greenhouse gases, the land surface air temperature has increased by almost twice
as much as the world average temperature since the pre-industrial era.Different regions of the world are
experiencing different levels of warming, but over the past 25 years, almost everywhere has warmed
(Dai et al., 2023). Continuous greenhouse gas emissions from industrialised countries are causing
hydrometeorological events, sea level rise, and unpredictable seasonal weather.
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Globally, the most significant factors driving increases in CO, emissions from the combustion of fossil
fuels have continued to be economic and population expansion (Xia et al., 2021). Figure 3 represents
average global temperature anomaly in which the 2022 surface temperature was 0.86 °Celsius warmer
than the 20th-century average of 13.9 °C and 1.06 °C warmer than the pre-industrial period (1880-1900).
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Figure 3: Global average land-sea temperature anomaly relative to the 1961-1990 average
temperature for the duration of 1850-2020- (Source: OurWorldInData.org/co2-and-greenhouse-gas-
emissions « CC BY Source: Met Office Hadley Centre (HadCRUT5)

A. 1V. Burning Fossil Fuels

Coal, crude oil, and natural gas are examples of fossil fuels, which are non-renewable energy sources.
For many years, people have burned them to produce heat, electricity, or run engines. Fossil fuels still
provide around 80% of the world's energy needs today, despite the growing trend for renewable energy
sources. However, burning fossil fuels causes significant atmospheric emissions of heat trapping
greenhouse gases like carbon dioxide (CO,) and nitrous oxide (N2O) methane (CH4), and water vapor.
The primary negative consequences of fossil fuels on the environment are caused by these gases (Asif
et al., 2022). Since the beginning of the Industrial Revolution in 1750, the amount of CO; in the
atmosphere has increased by 50%. And this rapid growth is still the primary factor causing climate
change. The amount of these gases in the atmosphere rises as more fossil fuels are used. Combustion of
fossil fuels (burning of coal, oil and natural gas), cement production, etc., increases the level of CO;
which reduces the CO; taken up by trees. Increase in CO; concentration is the single largest contributor
to global warming (Al-Ghussain, 2019).

A. V. Emissions of Pollutants

Agricultural activities such as the use of nitrogen-based fertilizers increase the concentrations of Nitrous
oxide (N20) in the air which causes climate change. In similar way human activities such as raising
livestock, growing paddy rice, filling landfills, and using natural gas, etc. rise mostly methane (CHa)
which is significant contributor to the climate change. It is released by decomposition in swamps, from
ruminants, especially cows, and leakage from fossil fuel extraction (Braman et al., 2010). Human
activity caused a spike in CH4 concentrations in the 20th century, which are currently more than twice
as high as pre-industrial levels (Ruddiman et al., 2014). Then again Chemicals used as fire retardants
and refrigerants called halocarbons, such as chlorofluorocarbons (CFCs), have the potential to contribute
to climate change and harm the ozone layer. Greater biodiversity losses are caused by expanding
farmland (Kim et al., 2011).

B) Natural Causes

Despite the fact that human activity is the primary cause of climate change, a number of significant
natural factors also have a significant impact on the climate system (Spence et al., 2012). Figure 4
represents reported natural disasters during the period of 1900- 2020 in which maximum number was
reported from 2000 onwards.
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Figure 4: Number of reported natural disasters during the year 1900- 2020
B. I. Changes in Sun's Intensity & Earth’s Orbit

Natural variations in the amount of solar radiation that reaches the Earth's surface have an impact on
climate. The amount of sunlight that reaches Earth's surface can change depending on changes in the
sun. Since the angle at which sunlight strikes the Earth varies by location, time of day, and season as a
result of the Earth's orbit around the Sun and rotation around its tilted axis, the amount of heat energy
received at any location on the globe has a direct impact on climate (Khavrus & Shelevytsky, 2010). A
variety of factors relating to the Earth's overall position in space and its relationship to the sun have an
impact on Earth's climate. These factors include the Earth's eccentricity (how circular or elliptical its
orbit is), the Earth's axial tilt (also known as Earth's obliquity), and the Earth's position in time relative
to the precession of the solstices and equinoxes (with varying Earth-Sun distances during any given
season), which all affect climate change (De Paor et al., 2017). Changes in solar output have been
theorized to have an impact on our climate, both directly by altering the pace at which the Earth and
atmosphere are heated by the sun and indirectly by altering the mechanisms that cause clouds to form.
Sunlight intensity can result in warming (during times of higher solar intensity) or cooling (during times
of lower solar intensity) (Ming et al., 2014).

B. Il. Changes in Ocean Current Circulation

Geologists and oceanographers have been accumulating solid evidence that changes in ocean current
circulation are a major factor in climate change since the 1950s (Anderson et al., 2016). A continuous,
directed movement of seawater known as an ocean current is caused by a variety of forces operating on
the water, such as wind, breaking waves, temperature changes, and salinity differences. The movement
of ocean currents is essential for maintaining marine ecosystems and primary productivity as well as
controlling the global temperature (Ishak K, 2021). According to Greenland ice-core records, the last
glacial period's severe temperature variations were caused by sudden changes in circulation intensity
(Han et al., 2016).

B. I11. Volcanic Eruptions

A volcanic explosion generates influence on the atmosphere by releasing molten rock, or lava, from
deep beneath the Earth (Black et al., 2021). Climate is impacted by the gases, ashes, and dust particles
released into the atmosphere during volcanic eruptions. The majority of the volcanic particles that are
ejected into the atmosphere shade the planet from the sun's rays (Cimarelli & Genareau, 2022).
Volcanoes vent huge amounts of water vapor and carbon dioxide when they erupt (Hu et al., 2022).
According to Rutgers University (2018), there was substantially more tectonic activity (the shifting of
Earth's plates) four billion years ago, when Earth was still young, hot, and devoid of life, resulting in
ongoing earthquakes and volcanic eruptions (Fakana, 2020).
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B. IV. Melting of Glaciers & Sea- level rising

Potential effects on health due to sea level rise (Patil & Deepa, 2007) include: (i) death and injury due
to flooding, (ii) reduced availability of fresh water due to saltwater intrusion, (iii) water contamination
by pollution from submerged waste dumps, (iv) change in the distribution of disease-spreading insects,
(v) health effect on the nutrition due to a loss in agriculture land and changes in fish catch and (vi) health
impacts associated with population displacement. India has a 7500 km long densely populated coast
line, which is vulnerable to coastal floods, hurricanes, cyclones, and tsunami. Since 1960, anthropogenic
factors have impacted the global water cycle, caused glaciers to retreat, and increased surface melting
of the Greenland ice sheet since 1993 (Clark et al., 2015). It has significantly increased the global upper
ocean heat content (0-700 m) and has led to the melting of Arctic Sea ice since 1979. Since the 1970s,
a global average sea level rise has been observed (Chylek et al., 2022). Glaciers are the source of
drinking and irrigation water in the mountainous and Indo-Gangetic regions in India. Most of the states
in the North, including Punjab, Haryana, Rajasthan, Uttar Pradesh, Madhya Pradesh, and the north east
are dependent on river water with origin in the Himalayas. Rising temperatures may cause the snow to
melt earlier and faster in the spring, shifting the timing and distribution of run-off. Projections are for a
regression of the maximum spring stream-flow period in the annual cycle of about 30 days and an
increase in glacier melt run-off by 33-38%. These changes could affect the availability of freshwater
for natural systems and human use. Excessive melting of snow could cause flash floods (Dutta &
Chorsiya, 2013). Melting glaciers in the Himalayas may lead to glacier lake outburst floods, as occurred
in Himachal Pradesh.

Average Sea level rise is expected to rise as a result of thermal expansion of the oceans and melting of
glaciers and ice sheets (Clark et al., 2015). The major causes of sea-level rise are: thermal expansion
and the loss of land-based ice. Ocean warming causes thermal expansion because water expands as it
gets warmer, therefore the warmer oceans take up more space (Lee et al., 2023). The loss of land-based
ice due to increased melting, such as glaciers and ice sheets due to the thermal expansion of ocean water
and melting of glacier ice, sea levels have increased by an average of 17 cm (globally) since 1900 and
land-based glaciers will continue to become depleted and the ramifications to agricultural practices are
expected to be profound, with situations of significant percentages of the world’s land based glaciers
being lost by 2100 (McBean, 2021). Compared to 100 years ago, the rate of sea level rise has increased
to 3 mm/year. The expansion of ocean water as it warms and the transfer of water now stored on land,
especially from glaciers and ice sheets, to the ocean are the main contributors to changes in the amount
of water in the ocean (Fakana, 2020).

CLIMATE CHANGE IMPACTS

We see climate change affecting our planet from pole to pole. National Oceanic and Atmospheric
Administration (NOAA) monitors global climate data and here are some of the changes NOAA has
recorded (Lindsey & Dahlman, 2020).

o Global temperatures rose about 1.8°F (1°C) from 1901 to 2020.

o Sea level rise has accelerated from 1.7 mm/year throughout most of the twentieth century to 3.2
mm/year since 1993.

o Glaciers are shrinking: average thickness of 30 well-studied glaciers has decreased more than
60 feet since 1980.

o The area covered by sea ice in the Arctic at the end of summer has shrunk by about 40% since
1979.

) The amount of carbon dioxide in the atmosphere has risen by 25% since 1958, and by about

40% since the Industrial Revolution.

o Snow is melting earlier compared to long-term averages.
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Water

Water resource changes can have a significant impact on our globe and our daily life. The problem of
flooding is getting worse as a result of climate change. The majority of the United States is experiencing
both stronger and more frequent exceptionally heavy precipitation events compared to the early 20th
century (Miller et al., 2018). On the other hand, droughts are also getting more frequent, especially in
the West of the United States. More water is being consumed by people, particularly for agriculture.
Similar to how humans perspire more when it's hot outside, plants lose more water as a result of hotter
weather, thus farmers must provide them with extra water. Both show how more water is required in
areas where supplies are running low (Lankford et al., 2023).

Food

Climate and weather have an impact on our food supply. Some changes will be challenging to manage,
even though farmers and researchers may be able to adapt some agricultural techniques and technologies
or develop new ones. The farmers and ranchers that produce the food that goes on our tables face
difficulties due to rising temperatures, drought and water stress, illnesses, and harsh weather. Human
farm labourers are susceptible to health problems brought on by the heat, such as exhaustion, heatstroke,
and heart attacks. Animals can suffer from heat stress and rising temperatures (Balasubramanian, 2023).

Wild fire

Climate change is currently increasing the vulnerability of many forests to wildfire. Climate change is
projected to increase the frequency of wildfire in certain regions of the United States Long periods of
record high temperatures are associated with droughts that contribute to dry conditions and drive
wildfires in some areas. Wildfire smoke contains particulate matter, carbon monoxide, nitrogen oxides,
and various volatile organic compounds (which are ozone precursors) and can significantly reduce air
quality, both locally and in areas downwind of fires (Altshuler et al., 2020)

Wide-ranging human health consequences

Climate change is already impacting human health. Changes in weather and climate patterns can put
lives at risk. Heat is one of the most deadly weather phenomena. As ocean temperatures rise, hurricanes
are getting stronger and wetter. Humans must be exposed to pathogens to pact a number of diseases.
Pathogens, vectors and hosts survive and reproduce within a range of optimal climatic conditions (Patz
etal., 2003). More wildfires are caused by dry conditions, which pose significant health risks. Flooding
more frequently can increase the risk of chemical risks, accidents, and waterborne infections. The
geographic ranges of ticks and mosquitoes are expanding, and they can spread disease to new areas
(Salvador et al., 2023).
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Figure 2: Effect of climate change on health with specific highlights of human infectious diseases:
vector-, food-, water-, and air- borne diseases.
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MANAGEMENT OF CLIMATE CHANGE IMPACTS
Mitigation and adaptation strategies of global warming

Strategies to reduce greenhouse gas emissions could have practiced by planting trees as a “carbon sink”
to reduce temperatures, thus reducing heat-related illness (Gillespie et al., 2022). To manage climate
change and its consequences, continuous research, monitoring, and knowledge management, as well as
technological development and transfer, are required. Adaptation and mitigation are the two main
approaches adopted to alleviate and manage the health risks of climate change to achieve climate-
resilient pathways for sustainable development. Reduced impacts on human health and other systems
could result from slowing the rate of warming by reducing greenhouse gas emissions. Switching from
fossil fuels to renewables such as solar and wind will reduce the emissions that are causing climate
change. Promoting the safe use of public transportation and active movement, such as biking or walking,
as alternatives to driving a car could reduce CO, emissions and improve public health. They have the
potential to reduce not only traffic injuries, but also air pollution and the associated respiratory and
cardiovascular diseases. Increased physical activity can reduce overall mortality rates (McMichael et
al., 2003). As an active agent, humans can positively influence the associated health effects by taking
proactive steps such as improving our understanding of climate change patterns and the health effects
of specific diseases, as well as wisely allocating resources and technologies to support active living and
public awareness. Even with the most stringent mitigation measures, global warming cannot be avoided
for decades. As a result, the most practical action we can take is to implement global warming adaptation
procedures. There are numerous adaptation measures (Kurane, 2010) like vector control, vaccine
development & implementation, drug development, surveillance & disease control programmes,
epidemic forecasting & prevention and public education & awareness to the effect on infectious
diseases.

Mitigation—efforts to reduce greenhouse gas emissions

. Reducing and stabilizing the levels of heat-trapping greenhouse gases in the atmosphere
. Address the causes of climate change

. Build resilience into planning and building

. Invest in hard and soft flood defences

. Increase and connect green space

Adaptation—increasing society's capacity to cope with changes in climate

. Increase home water and energy efficiency

. Mobile communications for disaster response
. Further research, education, and awareness
CONCLUSION

The main causes of climate change are anthropogenic activity and natural processes that influence the
energy balance of the planet. The surface and atmospheric composition of the Earth have altered as a
result of human activity and continue to change. Some of these modifications affect the energy balance
of the planet, which contributes to climate change, either directly or indirectly. Globally, changes in
rainfall patterns brought about by human activity have led to more frequent and severe droughts, heat
stress, wind, sea-level rise, and wave action (lturbide et al., 2020). In addition to the already existing
dangers to livelihoods, biodiversity, human and ecosystem health, infrastructure, and food systems,
climate change imposes additional strains on the land. Warmer temperatures may result in a more active
hydrological cycle, which will increase the likelihood of more severe droughts and/or floods in some
regions.
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Currently, several factors prevent us from predicting and detecting both present-day and future climate
change. It is possible to avoid and mitigate land degradation, preserve land productivity, and
occasionally even reverse the negative effects of climate change on land degradation by practicing
sustainable land management, which includes sustainable forest management. Maintaining or improving
forest carbon stocks and forest carbon sinks are both possible with sustainable forest management.

Further research is required, in particular, to reduce climate change uncertainties, such as (i) reducing
anthropogenic activities that contribute to climate change. (i) representation of climate processes in
models, particularly feedbacks associated with clouds, oceans, sea ice, and vegetation to improve
projections of rates and regional patterns of climate change; (iii) estimation of future emissions and
biogeochemical cycling (including sources and sinks) of greenhouse gases, aerosols, and aerosol
precursors; and (iv) projections of future concentrations and radiative properties (v) systematic
collection of long-term instrumental and proxy observations of climate system variables (such as solar
output, elements of the atmospheric energy balance, hydrological cycles, ocean characteristics, and
ecosystem changes) for the evaluation of temporal and regional variability, model testing, and detection
and attribution studies.

RECOMMENDATIONS

New federal vehicle emissions regulations that will quicken the switch to electric cars (EVS) were
suggested by the EPA on April 12, 2023. By 2032, the rules would call for at least two-thirds of all new
cars sold in the country to be electric vehicles. The regulations aim to lessen climate change and air
pollution. The EPA wants to hear from the public by July 25, 2023. (EPA., 2023). If the rules are
approved it will have a significant impact on the transportation sector and public health (Chan., 2021).
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EVALUATION OF HABITATS AND VEGETATIONS AROUND ACIGOL (DENIZLI-
AFYONKARAHISAR, TURKEY) ACCORDING TO EUNIS HABITAT CLASSIFICATION
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ABSTRACT

Acigdl is a soda lake in Turkey, located in inner western Anatolia. Acigdl and its surroundings were
observed and examined during a vegetation period and their plants were identified. Habitat and plant
communities were evaluated according to EUNIS evaluation criteria and their codes were given. 15
different sub-habitat types and codes belonging to 8 habitat and vegetation types were determined in
Acig6l and its surroundings. In addition, plant communities and taxa in the habitat, which characterize
the habitat types, were observed, identified and recorded.

Keywords: Acigél, wetland, vegetation, habitat, EUNIS, ecology.
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ABSTRACT

Intelligence is traditionally defined as an innate, measurable, and hard-to-change intellectual capacity.
Gardner first introduces eight different types of intelligence. These; verbal-linguistic, logical-
mathematical, visual-spatial, bodily-kinesthetic, musical-rhythmic, social, self-directed-internal and
natural intelligence. It is important to provide education and training according to the intelligence areas
of the students, to keep the information in long-term memory and to change behavior (psycho-motor
area).

Teaching ecology and environment-themed songs in the preschool and primary school period, which
are the first years of life, takes place in the memory of children. Behavior changes from childhood
become permanent behavior as they become an adult. In order to ensure a livable nature and a sustainable
environment for future generations, it is important to raise awareness of environmental protection in the
first education process.

In this study, the lyrics of children's songs with the theme of ecology and environment in Turkey were
examined and evaluated.

The content of ecological and environmental-themed songs; It aims to promote biological diversity, to
gain a love of forest, to define ecosystems, to explain elements of nature, to gain love for animals, and
to keep the environment clean.

Keywords: Ecology, Environment, Music, Primary Education, Children Songs
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